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Ir looks as though the meeting of the electric light men 
in Philadelphia next February will be an occasion of un- 
usual interest and importance. 





Ir is now promised that the government telephone suit 
will get its next hearing in Boston. Perhaps the recent 
onslaught on two of the New England judges had some 
connection with the resolve to take the case into a juris- 
diction where the Bell Company has been notably vic- 
torious. 





ELECTRICITY, which bas been the means of isolating a 
large number of the elements, has again been the medium 
of obtaining one of the most difficult elements to deal 
with, viz., fluorine. By electrolysing hydrofluoric acid at 
a comparatively high potential, nearly 40 volts, the acid 
is separated into its constituent elements, hydrogen and 





fluorine. The isolation of fluorine will probably give rise 
to a long list of new compounds, as the nascent gas seems 
to attack nearly all known substances with avidity. 





THE offer of the Commercial Telegram Company to pay | 


$500 for the discovery of the manner in which the bucket- 
shops get their quotations has not yet been taken up by 
anybody. It has not even been seconded by the Gold & 
Stock Company. The matter remains as mysterious as 
ever—except, of course, to the ‘‘ insiders” who are work- 
ing the oracle. 


PRESIDENT HEss, of the Subway Commission, is respon- 
sible for the statement that Mr. Jay Gould says that on 
or about July 1, 1887, not a single Western Union pole will 
be seen in the city of New York. The declaration is not 
worth anything, either as a promise ora prophecy. The 
wires cannot go underground without conduits, and the 
conduits for them all cannot be finished by the time 
named. Some of the Western Union wires may stay on 
the elevated road structures, but a good many miles of 
subway will be needed. 


THE support that electric motors for city street cars are re- | 
ceiving from such prominent and influential metropolitan 


journals as the Times and the Commercial Advertiser 
ought to be most encouraging to all interested in the sub- 
ject. Yet the statements made by our contemporaries 
are no more than the facts warrant. The work already 
done by the electric motor justifies the strongest language 
of approval uttered about it, while every day witnesses 
improvements and new developments in this latest, but 
most practical, field of electrical application. 


AT the last meeting of the American Association forthe 
advancement of Science, Prof. T. C. Mendenhall noted the 
fact observed by him that resistance coils continue to give 
a current for some time after being disconnected from the 
battery. He suggested that the origin of this phenomenon 
might be looked for in a temporary polarization of the 
coils. Ina note appearing in another column, a corre- 
spondent of a contemporary suggests that the currents ob- 
served are of thermo-electric origin, caused by the unequal 
temperatures at the junctions of the metals composing 
the coil and the mountings. The explanation is quite 
plausible, and may serve as a hint for the improved con- 
struction of resistance coils employed in accurate work. 


AFTER the customary fifty years of experimentation, a 
Boston man has succeeded in discovering ‘‘a metallic com- 
position capable of completely cutting off magnetic at- 
traction.” There can be no doubt about this, because a re- 
porter saw an experiment performed in which a plate of 
the ‘‘composition” was placed between a compass and a 
magnet and no perceptible magnetism passed through the 
intervening composition; and other tests were not want- 
ing to confirm statements as to the peculiar power of the 
composition. The inventor of the composition proposes 
to utilize it in the construction of motors, etc., such as will 
drive anything from a watch toa steamship. It grieves 
us to think that fifty years have been wasted in searching 
for a material the substitute for which is so widely dis- 
seminated in nature. It has evidently not occurred to the 
‘*‘ inventor” that a sheet of iron interposed between the 
magnet and the needle in the experiment cited would have 
had the same effect as the ‘‘composition,” and would have 
acted as the well-known magnetic ‘‘screen,” which has al- 
ready been put to various uses. Still we are anxious to 
know the ingredients of this wonderful composition. 





THE discussion given in this issue on the paper read at 
the last meeting of the American Institute of Electrical 
Engineers, on ‘‘ Electric Street Cars,” shows that elec- 
tricians are keenly alive to the unmistakable drift of pub- 
lic opinion in favor of electric traction within cities, The 
opinions of those who took part in the discussion were 
naturally uniform regarding the practicability of such a 
system, and only differed as to the best methods to adopt 
in order to carry it out. Thus the important question of 
the mode of connection between motor and car-axle occu- 
pied a large share of the time, and, indeed, it was well 
worthy the attention of those present, among whom were 
included some of the most prominent inventors and engi- 
neers now engaged in electric railway work in this coun- 
try. There is nothing so reliable to base calculations on 
as actual experience, and of that sufficient has already 
been obtained to safely build upon, so that nothing now 
remains but to convince the layman of the feasibility and 
economy of electric railways. 

Two of the New York daily papers are finding “fault 
with the local messenger service. In one of them, 
** Howard” has a two-column article, in which he says : 
‘*Tens of thousands of messages are sent which are de- 
layed beyond the point of usefulness, productive of loss 
of money, of temper, of opportunity. So universally 
recognized is the slothfulness of the service that nothing 
more quickly raises a laugh upon the stage than an allu- 
sion to a messenger expedition.” He then gives instances 
of long delay and wrong charges from his personal expe- 
rience, and adds: ‘“‘ There is no use for explanation ; we 
must have reform; we need the service; we are willing 
and able to pay for it.” While the grievance may be ex- 
aggerated, there can be no doubt that the district mes- 


| senger service might be made more rapid and efficient 
_than it is. Its very usefulness is the reason why people 
_complain when it is found wanting. 





THE comments made by one of our gas contemporaries, 
on the recent meeting of the American Gas Light Associa- 
tion, tend to show that the neglect of the latter to discuss 
the most important question now before the gas companies 
was by no means in conformity with its best interests. 
The question whether gas companies shall undertake the 
furnishing of electric light, says our contemporary, ‘‘ is 
one that must be largely met and decided upon before the 
ten months roll around that lead to another meeting of the 
American Association. The coming year will see far 
greater progress made by the electrical interests than the 
sage and sober chroniclers of ‘ electrical accidents’ are 
dreaming of.” Our contemporary has struck the key-note 
of the situation, and it follows up itsadmonition with good 
advice on this subject. We heartily indorse the remarks 
of our Contemporary, which evidently has the best inter- 
ests of the gas fraternity at heart. As for the electric 
| light.companies, we undertake to say for them that they 
| will Snake things lively by active work. 








OnE of the striking incidents of the telephone fight in 
Rochester is the part taken by the local ‘* Board of Educa- 
tion.” It appears that the telephone people put their 
housetop wires on a support upon the roof of the Roch- 
ester Free Academy, and other schools, without the per- 
mission of the board, although it is evident that the line- 
men must have had authority in each case from some one, 
or they could not have gone on the roofs. However, 
in view of the fact that the local telephone com- 
pany, as ‘“‘an arrogant monopoly,” had thus ‘ gross- 
ly insulted” everybody, the wires and fixtures have 
been peremptorily ordered off ; while one member of the 
Board ‘‘ was sorry he could not employ stronger language 
than the text of the resolutions.” We know some of the 
telephone people in Rochester to be very quiet and unpre- 
tending men. It must stagger them to be spoken of as 
arrogant monopolists, as much as it staggers us to find 
such an absence of sweetness and light in an educational 
board. The “ representatives of the people in the educa- 
tional department of our municipal government” evi- 
dently feel that the eyes of the world are on them—and 
hence their hankering after strong language, no matter 
what the effect on the children in their charge may be. 

WE have already drawn attention to the process of 
‘electric welding” devised by Prof. Elihu Thomson ; but 
his own article in this issue, based on his recent address 
before the Boston Society of Arts, gives fuller details in 
authoritative form of what can be accomplished by it. 
Judging from the manifest simplicity of the process and 
the extraordinary results obtained, as demonstrated by 
the specimens illustrated, its future is a very bright one. 
It puts at the command of the mechanic and engineer a 
means of uniting metals independently of their nature, 
and so that the joint shall be imperceptible, and as such 
it must be considered one of the most important advances 
recently made in electro-mechanical processes. Professor 
Thomson’s article also brings out forcibly the great flexi- 
bility of electric applications and the ease of conversion 
they permit of. The very powerful currents required for 
the purpose are obtained from an ordinary alternating 
current machine through the medium of an induction coil 
or converter. In the latter case, a single turn of a stout 
bar of copper forms the primary, capable of delivering a 
current of 12,000 ampéres at the points to be welded, It 
is curious to note, also, that even with this short length 
and single turn of the secondary, the self-induction is so 
great that vivid flashes are obtained upon rupture of the 
circuit. 

THE employment of the magnet as a curative agent in 
medical practice has recently been brought out promi- 
nently by the alleged cures effected by its use. The latest 
report about these is to the effect that a French surgeon, 
M. Babinski, has tried to prove that certain hysterical 
symptoms could be transferred by the aid of a magnet 
from one patient to another. He took two subjects, one a 
dumb woman, afflicted with hysteria, and the other a fe- 
male who was in a state of hypnotic trance. A screen was 
placed between the two, and the hysterical woman was 
then put under the influence of a strong magnet. After a 
few moments she was rendered dumb, while speech was 
suddenly restored to the other. M. Babinski also effected 
temporary cures of paralysis in the same manner. So far 
as proving the power of the magnet, this case leaves it 
doubtful whether there was any need of its presence at all. 
It will be remembered that some time since similar effects 
were obtained by the use of pieces of wood shaped like a 
magnet, to deceive the patient. In all the cases treated 
of which we are aware, the subjects have been of a 
highly nervous disposition, or in an absolute state of mes- 
meric trance ; in other words, they were not possessed of 
their full, normal faculties. Hence these experiments can 
hardly be looked upon as anything more than exhibitions 
of mesmerism. They recall to mind strongly the ex- 


periment of Sir William Thomson, who, after placing the 
human head between powerful magnets, determined the 
‘*remarkable fact” that not the slightest effect was pro- 
duced upon the subject. 
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Practical Notes Concerning the Construction, Use 
and Management of Storage Batteries. 





BY A. RECKENZAUN, 
(Continued. ) 

The foregoing is merely an example of a case where 
steam-power has to be expressly put down for the pur- 
pose of electric lighting, but there are numerous instances 
when the advantages of storage batteries outweigh the 
evil of waste entirely, where they come in not onlyasa 
great convenience but with absolute economy, always 
providing that their prime cost and maintenance are with- 
in reasonable bounds, which must and will be the case so 
long as the price of lead does not much exceed present 
rates and improvements in manufacturing processes con- 
tinue to be effected. These favorable cases we may now 
proceed to consider. 

First,—A case where the available source of powcr is 
small but continuous. There are thousands of factories, 
works or mills using steam-power throughout the day, 
and where a small increase of horse-power above the ordi- 
nary requirements will hardly be appreciated, and where 
the hours of darkness even in winter do not excee# three 
or four per day. There a dynamo may run off the com- 
mon shafting all day with hardly any attention, and accu- 
mulate quietly in secondary batteries the energy requisite 
for lighting the shops in the evening or early in the morn- 
ing. Again, there may be a small steam engine, gas 
engine or a small water-wheel Or turbine running continu- 
ously for 12 or even more hours a day, the power of which 
might be inadequate to givé light to a given number of 
lamps by direct application, but energy might be accumu- 
lated during the many hours when not otherwise wanted ; 
this would virtually amount to double or treble the power 
of the source for the few hours when used for lighting or 
other purposes. 

Secondly.—A case, local circumstances being favorable, 
of even greater importance than the first, where power 
from a natural source would be entirely running to waste, 
where, in consequence, we should have a decided gain 
even were the efficiency of the apparatus not more than 
20 or 30 per cent. instead of actually 70 per cent. This is 
the case with rapidly flowing rivers and waterfalls in the 
vicinity of towns, industrial centres, or residences. In the 
United States some 14,000 h. p. are taken from waterfalls 
which formerly ran to waste, but now furnish the best of 
all illuminations, and on the Continent of Europe, also, 
water-power is similarly largely applied ; but in none of 
these advantageous situations are as yet storage batteries 
used, although they might treble the capacity of the 
plant. This is principally because the improved batteries 
are not sufficiently known, and partly because they are 
still looked upon as being too expensive. 

Thirdly.—A case where the stored energy is to be utilized 
when away and disconnected from the generator. Electric 
cars and electric boats illustrate this case, 

These are old stories dished up afresh ; when first told, 
five years ago, they were mere theories, exercises of 
enthusiasm : to-day they are realizations. To-day by this 
repetition we record facts. This makes all the difference. 

(TO BE CONTINUED.) 
i ooo 
Examination in Electrical Measurements. 








The following are the questions in electrical measure- 
ments in the course of electrical engineering at Cornell 
University for the fall term of 1886. 

1, Define the ohm; the ampére; the volt. Also, the 
legal ohm, ampére and volt. 

2. Describe briefly the method used by the British Asso- 
ciation committee, and afterward by Lord Rayleigh, for 
determining the true value of the ohm, Show what 
quantities must be observed. 

8, Describe and demonstrate G. Carey Foster’s method of 
comparing resistances by means of the divided metre 
bridge. Show how this may be applied to calibrate the 
bridge wire and determine its resistance per unit length. 

4, In determining H by means of the Kew magnetome- 
ter, show how the length of the deflecting magnet is elim- 
inated, and explain the corrections for temperature and 
induction. 

5. Deduce the expression for the potential due to a mag- 
netic shell, and reduce to simplest form involving linear 
quantities, for a shell with a circular edge, for a point on 
the axis of the circle. Also find the expression for the 
force in the direction of the axis on a unit pole, 

6. What is the advantage of the Helmholtz over the 
single coil tangent galvanometer? Why is the distance 
between coils made equal to their radius? Describe the 
* Vienna method” of measuring currents, 

7, Describe briefly the two forms of Ayrton and Perry 
ammeter, State their advantages and disad vantages. 
Describe the Siemens ammeter (dynamometer form), 

8. How can potentials be measured in legal volts? De- 
scribe some of the portable voltmeters. How does tempera- 
ture affect their indications? Why ? 

9. What can you say of the use of cells as standards of 
difference of potential? Give briefly the method pursued 
by Lord Rayleigh to determine the E. M. F. of Clark’s 
cells. 

10, How is the influence of errors of observation on a re- 
sult to be determined?’ Explain the bearing of this upon 
the number of places of significant figures to be retained, 
Apply to the case of the measurement of current by a 





tangent galvanometer and suppose deflections can be read 
only to tenths of a degree. 





Another Hint on Street Lighting from the Gas Man. 





Writing to Engineering Mr. John G. Winton says: 
‘** Not until each lamp is turned into a minature light- 
house, distributing the rays of light from the gas by re- 
fraction cr reflection, can we say that gas has been fully 
utilized. We have many lamps burning a great quantity 
of gas, giving off a powerful light, reflected in bright 
patches immediately under the lamps, while between the 
lamps is in comparative darkness. Among many plans 
we have devised, we have practically tested the double 
lens system with two jets, which throws beams of soft 
light right and left along the pavement and partially 
across the street; this plan is best suited for narrow 
thoroughfares. The lenses are placed closely togother at 
the bottom, and should be 6 in, in diameter and upwards, 
the convex surfaces inclined downwards, and the light 
should be truly focussed and placed in front of the convex 
surface. The rays are refracted through the one lens, and 
refracted downwards through the other, then the rays 
from the one light are refracted through the other light, 
and vice versa. 

** We have experimented with the druggist bottle in like 
manner, placing six jets all round a globe of glass filled 
with fluid, each refracted through that of the opposite 
one. In the three-focal lens this gave out great reflective 
power, and could be deflected at any angle by placing the 
light more or less above the horizontal axis. Were the 
globe surrounded entirely with jets of gas, we would have 
a ball throwing out rays of reflection all round the hori- 
zon. However, we reject the druggist bottle as a means 
of street lighting, and for narrow streets prefer the double 








STREET LAMP REFLECTOR. 


lenses throwing the beams of light up and down the 
street, while the gas of itself does its own legitimate duty. 
All round refraction through lenses may be arrived at as 
far as practicable, by subdivision, forming a globe of sub- 
divided lenses, bringing their focal centres closely together ; 
the light would be placed in the centre of the ring, and 
the rays from the one lens would amalgamate with the 
other. We prefer, however, to leave the light fully ex- 
posed in street lights. With that object in view we for- 
ward for your inspection a sketch of a street lamp, fitted 
up with two rings of concave subdivided reflectors; the 
bottom ring having the greatest range, while the top ring 
throws down the reflective power more immediately 
arvund the lamp-post to which we have shown the lamp 
fitted. In any situation commanding a large area, such as 
at railway stations, etc., the lamp should be placed at a 
considerable elevation, and care should be taken that the 
light given off by reflection is properly diffused, and not 
confined in narrow spaces. 

‘*The top of the lamp is fitted with opal glass, which 
gives off the usual luminosity. We cannot afford to waste 
gas, so therefore we prefer to throw all the rays down on 
the surface of the streets in pyramids of reflection.” 

We may add that the electrician cannot afford to waste 


coal, 


A Chance for Electric Motors. 





The New York Court of Appeals has handed down a de- 
cision, the effect of which is to defeat the plans that had 
been formed for giving New York City about seventy 
miles of cable road all over the city. The decision is gen- 
erally hailed with approval. A great opportunity is now 


presented for the introduction of electric motors, and it is| 


evident that this view of the matter is gaining ground. 
The New York Times says editorially: ‘‘ But if the cable 
plan be regarded aside from such considerations as these, 
it should be plain that it is not adapted to the needs of 
New York, The horse car system must go in the course 
of time, and the city will be relieved of a heavy burden 
when the stables and all the paraphernalia of a method of 
transportation depending upon horses shall disappear. 
But it should be followed by something better than cables. 
The rapid development of electrical science as applied to 
problems of transportation leads us to believe that th 





horse will make way for the electric motor. Such a 
change is greatly to be desired in a city like this.” * * * 
‘* The people can look to electric motors for more satisfac- 
tory service on lines where horses are now used. They 
can look to cables on such lines for nothing but vexation. 
The defeat of the cable company should put an end to the 
cable folly in this city, and direct the attention of local 
transit companies and inventors to the possibilities of elec- 


tric service.” 
-———_-~ore & 2 


A Subway Injunction from Winter. 





At the meeting of the New York Subway Commission 
on Dec. 17, it was decided that there would be no more 
work on the conduits this year, as winter has set in. but 
Commissioner Gibbens introduced resolutions providing 
for the speedy and extensive resumption of work in the 
Spring. On his motion it was ordered that Assistant En- 
gineer North be retained ata salary of $200 per month. 
Commissioner Gibbens then introduced a set of resolutions 
directing the engineer to prepare a map of ‘the city showing 
the main lines ef electrical conductors as they now exist, 
the routes of subways which ought to be undertaken upon 
the return of suitable weather, and to get from the elec- 
trical companies suggestions as to the routes and amount 
of space required, as well as the mode of distribution de- 
sired and the estimated increase of space likely to be 
wanted. In view of the fact that some companies feared 
the commission might turn them out of their allotted 
spaces after they were once occupied, it was resolved that 
the board would use its utmost power to protect companies 
complying with proper regulations in the enjoyment of 
any conduit rights which might be granted them. 

A permit was granted to renew a line of poles from 
Fifty-eighth street and Tenth avenue to Yonkers, to meet 
the wants of a telephone service to Boston. Only a tem- 
porary permit was granted between Sixth and Tenth 
avenues, on Fifty-eighth street. The commission will in- 
sist upon an underground conduit on that street. 

The annual report of the Brooklyn Electrical Subway 
Commission shows that during the past year 65,000 feet of 
underground conduit have been completed, into which 
there had been drawn, on Dec. 13, 1,121.3 miles of wire. 
Thus far 82.6 miles of aérial conductors have been taken 
down, and the work of removing the telephone wires from 
Fulton street and the neighborhood of the City Hall is to 
commence iu a few days. 

The Commissioners say that the Baltimore & Ohio 
Telegraph Company alone has taken no steps to place its 
wires under ground. With regard to the electric light 
conductors, the board has found no device which would 
enable wires carrying arc-light currents to be successfully 
operated in the same conduit with telephone and telegraph 
conductors. An immediate attempt to put underground 
all the police and fire wires of the city is declared inad- 


visable. 


Effluviograpiry. 

This name has been applied by M. D. Tomasi to the 
effects produced by the silent discharge upon a sensitized 
gelatine-bromide plate. After an exposure of some min- 
utes’ duration an image may be obtained from an electri- 
‘fied body, although (if we understand the author aright) 
the potential may not be high enough to give any sign of 
light, and when all other light is excluded. The image 
may be developed in the usual manner. M. Tomasi con- 
siders that the silent discharge produces the same effect as 
the ultra-violet rays, and may form a connecting link be- 
tween the two extremes of the spectrum, consisting of 
what may be called “ electric rays.” 


—— ~~ 
>+e Hm ors 


The New Field Sextuplex. 








To the Editor of The Electrical World : 

Sir: Referring to your article published in the issue of 
Nov. 27 regarding the new Field sextuplex, the whole 
thing practically is nothing more or less than an ordinary 
quadruplex until we reach the addition of the vibratory 
portion. From the fact that a dynamo is used for this 
also, I infer that the vibratory currents are alternatingly 
positive and negative. Now I want to know if it is neces- 
sary that it should be so ; or would an ordinary vibrating 
instrument—with suitable connections, inserted in the cir- 
cuit of an ordinary main battery, so that an intermittent 
current be sent to line, say of positive electricity—answer 
the same purpose as this small dynamo? If so, this system 
might be adopted in offices where there are no dynamos 
without any extra trouble, or if a vibrating ‘‘ pole-changer” 
were constructed in this case, would the vibrations be 
sufficiently rapid ? X. 

MONTREAL, CAN, 

[These remarks presuppose that the apparatus is identi- 
cal with existing quadruplex arrangements. By fol- 
lowing out the connections, it will be seen that such is not 
the case. Itis only by using the dynamo arrangement 
with its low internal resistance that sufficient margin is 
obtained—together with non-interference by key contacts 
—to allow of another transmission. Should the third side 
of the sextuplex be attempted with a battery it would be 
found that the great internal resistance of the cells, to- 
gether with the difficulty of keeping the contact points of 
the vibrators in order, would render such a device inoper- 


ative.—Eps. E. W.| 























Dec. 25, 1886. 


THE ELECTRICAL WORLD. 


3805 








The * Castle” Dynamo. 

This is the name given to a machine which has been | 
brought out in England, and which presents a neat and 
compact design. In the new dynamo, which is built in| 
several sizes by Messrs, J. H. Holmes & Co., of Newcastle- 
on-Tyne, the cores of the field-magnets are of well annealed 
wrought iron bars which are bored near the ends to re- 
ceive the armature, and castings are closely fitted on to 
provide the requisite polar extensions, so that the lines of 
force at the poles nearly all pass through wrought iron. 
At the top the bars are joined by a very massive cast iron 
yoke which is so well connected magnetically that when 
the machine is working there is scarcely any exterior 
magnetism perceptibie in its neighborhood. The armature | 
is constructed of thin charcoal iron plates supported by a 
special arrangement which truly centres the core and) 
secures that exact balance so necessary to the steady work- | 
ing of the machine, at the same time leaving the interior | 
open to free ventilation. Only a single layer of conductor | 
is wound on the armature and owing to its special section, | 
these machines, we are informed, give the greatest possible 
output for their size. The brush holders are arranged so, 
that the brushes may be placed out of contact with the / 
commutator by merely pulling them back without alter-, 
ing the adjustment of thesprings. The numberof parts in 
the commutator is large and there is no sparking at the 
brushes, 

One of these dynamos has been working for a year in a 
mine, where it runs without stopping from Monday morn- 
ing to Saturday night, and without showing any signs of 
undue heating or wear. 

—_———___oor 0 


The Scranton Electric Railway. 








The operation of the Van Depoele electric railway in 
Scranton, Pa., continues with unabated success, and has 
aroused considerable enthusiasm as well as interest in the 
entire Susquehanna valley. Coal is so cheap in that 
region that the item of fuel cost is almost a vanishing 
quantity, and hence the application of electricity to the 
propulsion of cars finds a particularly favorable field 
there. We have in former issues given the details of the 
system, and need only present in this number an illustra- 
tion of the car as it appears on the track. The motor, 
which has also been described by us, is situated on the 
front platform, where it is inclosed in a cabin together 
with the attendant. Curiosity impels most passengers to 
approach very closely to the front compartment, and to 
prevent the possible magnetization of their watches the 
interior of the cabin has been lined with sheet iron, which 
serves aS a magnetic screen. Owing to the successful 
operation of the road—of which we 
are able to speak ourselves from 
personal observation—another car 
has already been ordered. 
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Gas and Electricity.* 





In one respect, the recent meeting 
of the American Gas Light Associa- 
tion feli far short of what it should 
have been. There was no discus- 
sion worthy the name upon the 
greatest living questionfbefore the 
gas world—the present and future 
bearing of the electrical interests 
upon the gas interests. There was 
a studied attempt to pass the great 
question, and it was passed, well- 
nigh silently. There was a laugh- 
ing attack made upon the photo- 
metric power of the electric incan- 
descents, in the talk ensuing Mr. 
Boardman’s able paper, but even 
this was quickly turned into an at- 
tack upon another interest. The 
greatest question with which the 
Association should have grappled 
was let alone. 

Such treatment of a living issue 
comes only from one of two causes 
—apathy or fear. Either of these is inexcusable. Prop- 
erly introduced and properly handled, the discussion of 
the relations which the two interests bear, and are to bear 
towards each other, would have been most fruitful in good 
results. The experience of some would have well served 
for the future guidance of others, and the hunger of many 
a weaker brother been allayed by the crumbs of wisdom 
and good advice that would have dropped from the lips of 
those who knew. It was a poor plan that shelved this 
matter for things of lesser importance. 

For the question is one that must be largely met and 
decided upon before the ten months roll around that lead 
to another meeting of the’ American Assuciation. The 
coming year will see far greater progress made by the 
electrical interests than the sage and sober chroniclers of 
** electrical accidents” are dreaming of. Inroads into the 
gas fields will be made to a serious extent, unless such be 
promptly and efficiently met. How to meet these is the 
question on which the experienced members of the Ameri- 











* Light, Heat and Power, 


can Association should have advised their brethren. The 
work undone has been left to others, and, so faras devolves 
the duty on us, we are determined that every gas man who 
reads shall know bis danger and the way of escape. 
There is a way of escape that is both honorable and, in 
most instances, easy. This is to recognize the lighting 
interests as one, and, instead of entering into a combat 
that will probably end in mutual disaster, to enter into a 
compact that shall jointly serve the twin interests. 
There is no need of repeating old arguments here. It is 
common fact that the electric arc. at least, largely helps 
the domestic consumption of gas, and in many cases, 





THE ‘‘ CASTLE” DYNAMO. 


where the street lighting has been lost to a gas company, 
its annual output has still shown a larger increase than 
in any previous years. How much better, in such cases, 
to make this increase in output, and still own the street- 
lighting plant? It takes little reason on the part of those 
who can reason to see the clearness. of this. Nor does it 


take much more reason to see the way to such consumma- 
tion, 

The electric lighting companies are antagonistic to the 
gas interests, in a great measure, because the latter origi- 
nally forced such a condition of things. 


There are those, 
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STREET CAR ON VAN DEPOELE ELECTRIC RAILWAY, SCRANTON, PA. 


supposably interested in the well-doing of the gas compa- 
nies of the country, who have been holding their rush- 
light so close to the eyes of many of the older gas man- 
agers that the latter have failed to see clearly beyond, and 
have trusted in the assertions of ‘a big breath that it would 
Yet prove an easy matter to whistle electricity down the 
wind. As we have had occasion to say before, air gas 
will not do as a means wherewith to combat electricity, 
and wind alone is a poor weapon. The misguided gas 
managers are finding this out, and, with purpose well 
concealed, there are to-day not a few who have openly 
denounced the electric light, furtively making terms for 
that union of interests in their own cases that we openly 
advocate for all, 

The electrical managers are becoming aware of the 
benefits arising from a union of interests, and they will 
not be slow to embrace fair opportunities. But we do not 
advise such a union as will necessitate a vast watering of 
stock and a holding up of a high price for gas to secure 
payment of dividends on fictitious values, There are 
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instances wherein such procedures are, in greater or less 
extent, necessary ; but these are the exceptions and not 
the rule. What we advocate is the installation on the 
part of every gas company of its own electrical plant. 
Begin first with an arc system, following up, as conven- 
ience may dictate, with the smaller lamps, thus giving 
consumers the choice of means for illumination and hold- 
ing all the vantage ground within the company’s grasp. 
In very many cases this can be accomplished without in- 
flation of stock or issue of bonds; and we need not state 
the effect upon the dividend-earning power of such a 
company. 

Will the electrical interests fall in with such a plan? 
Well, where they do not, a contest between an established 
gas company and a newly-organized electric lighting com- 
pany, for the electric-lighting of a city or town, would 
last only until the latter company tired of a losing game, 
But the answer to the question can be more plainly given. 
The electrical interests will fall in. Our news columns 
show that one electrical company has taken advanced 
ground upon the question, and not only is openly 
wecrking in union with the gas companies, but has 
secured some of the latter as its sectional agents. No 
one will question the fealty of the leading spirit of the 
St. Paul Gas Light Company, and this company is acting 
as the agent of the American Electric Manufacturing 
Company, for the northwest. It is due to Mr. Goff, Presi- 
dent of the American Company, to say that this plan of a 
complete union of the gas and electrical interests is orig- 
inal with him, and that he is thus far alone in his ad- 
vanced position, but he cannotso remain, His success has 
been so marked and his mode of approaching the gas com- 
panies so free frotu threats or demands, that the roll of 
companies that are falling in with his proposition, as pub- 
lished from time to time, must needs induce others to fol- 
low in the path he has marked out. Some of these will 
have to change their methods considerably to beable to ap- 
proach with plausibility the gas companies they are now 
antagonizing : but the changes will be made, and we shall 
see the olive branch heid out all along the line. 

Will the gas companies accept? The wise ones will ; the 
foolish will—do as they please. The future of many a gas 
company lies largely in the decision of this problem dur- 
ing the coming year. We believe there is but one way to 
meet this question, where such a way is possible, and there 
are few cases wherein it is not possible. 

One thing is certain. The gas interests shall know what 
can be done, and none of the ‘‘ might have beens” shall be 
traced to default of ours. Weare here to remain, and the 
flag we raise is the banner of peace and prosperity for the 
interests we represent. We have no fear but that the pro- 
’ gressive men of the gas fraternity will aid us in our en- 
deavors to turn a common woe into 
a common weal. 

Another Telegraph ‘‘ Consolida- 
tion” Story. 








A special dispatch of Dec. 16 from 
St. Paul, Minn., says: ‘‘ Early this 
week it was announced that John 
W. Bingham, of New York, was in 
the city, and as it was understood 
that he was a confidential agent of 
Jay Gould, the rumor at once be- 
came current that he was here look- 
ing after the new North American 
Telegraph Company. From here 
Mr. Bingham went to Fargo, Da- 
kota, and from a resident of that 
city it was learned to-day that he is 
in the West feeling the way for a 
possible consolidation of the Cana- 
dian Pacific with the Western Union 
lines. A scheme has been on foot 
for some time to extend the Cana- 
dian system to Fargo, then to join 
with the Western extension of the 
North American lines controlled 
by St. Paul and Minneapolis capiial. 
This line in turn connects at Chicago 
with the Baltimore & Ohio system, 
and the Bennett-Mackay cable. 
Should the gap be closed by a union of interests 
and the building south to Fargo of the Canadian Pa- 
cific line, and west to Fargo of the North American, it 
would make an independent system covering the principal 
cities between the Atlantic and Pacific. Mr. Bingham is 
now in the Northwest to ascertain the possibility of the 
carrying out of such a programme, It is said that he is 
commissioned by Mr. Gould, in case it is necessary to pre- 
vent the consummation of such a scheme, to pay hand 
somely for a controlling interest in either the North Ameri- 
can or the Canadian Pacific. 

Margate, England.—It is intended to build an electric 
railway from the foot of Margate jetty to Westbrook, Westgate 
and New Town. Margate is one of the largest and most popular 
of English south coast watering places. Each section of the line 
will, as far as practicable, be laid with double lines of rails of 
narrow guage (8 feet 6 inches), and the cars will be driven by 
means of accumulators. Each car will be constructed to carry 
from 30 to 40 passengers, and open cars will be available for fine 
weather, 
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Fluorine Produced by Means of Electricity. 





One of the most important advances made in chemistry 
is that recently effected by the distinguished French chem- 
ist M. H. Moissan, who has succeeded in obtaining fluorine 
in its elemental state. Heretofore fluorine has only been 
known as combined with other elements, such as with 
hydrogen in hydrofluoric acid, or with calcium in fluor- 
spar; but by the employment of electrolysis M. Moissan 
has succeeded in obtaining it in the free, elemental state 
by decomposing hydrofluoric acid. 

Our illustration, Fig. 1, taken from La Nature, shows 
a section of the apparatus employed for the purpose. 
The hydrofluoric acid is introduced into a platinum U- 
tube, the two branches of which are closed by stoppers of 
fluorspar (which, like platinum, is not attacked by hydro- 
fluoric acid). The platinum electrodes pass through the 
stoppers, and the whole is covered with shellac, as shown 
in detail in Fig. 2. 

In order to obtain the pure fluorine successfully it is 
necessary to have the hydrofluoric acid very pure and free 
from water, and hence great care must first be taken in 
preparation of the hydrofluoric acid itself. The latter is 
prepared by subjecting the fluorhydrate of fluoride of 
potassium to distillation in a retort, and condensing the 
fumes of hydrofluoric acid liberated in a tube placed under 
ice, as shown in Fig. 3. 

The hydrofluoric acid being prepared, it is introduced 
into the U-tube, which has outlets for the escape of the 
gases formed, being submerged in a cooling mixture of 
chloride of methyl, Fig. 4, having a temperature of — 23 














degrees centigrade. A current is then passed through 
from a battery of 20 Bunsen cells in series, an ampére- 
meter being in circuit, so as to show the strength of 
current. 

If by accident or design the hydrofluoric acid contains a 
small quantity of water, ozone is liberated at first at the 
positive pole. As the decomposition of the water in the 
acid continues, the conductivity of the “quid rapidly de- 
creases, With absolutely anhydrous hydrofluoric acid the 
current ceases to pass entirely. 

In order to render the liquid conducting without the use 
of water, a small quantity of fluorhydrate of fluoride of 
potassium is added. The decomposition then takes place 
regularly. At the negative pole hydrogen is disengaged. 
At the positive pole a colorless gas, fluorine, is disengaged, 
in which silica burns with brilliancy and is transformed 
into fluoride of silicon ; and many other substances are 
decomposed in its presence, organic compounds especially 
being violently attacked. 

—_—_—————pre-D oe] 


Railway Telegraph Lines. 








The entire morning’s session of Dec. 14 of the House of 
Representatives committee on post-offices and post roads 
was occupied in the reading of the report of Representa- 
tive A. J. Warner, of Ohio, on the obligations of the sub- 
sidized railway telegraph lines, the principal points of 
which are as follows : 

First—That the obligation to construct, maintain and 
operate a telegraph line is the same as the obligation to 
construct, maintain and operate a line of railroad. 

Second—That a railroad company cannot relieve itself 
of this obligation, and cannot transfer it to any other 
company. 

Third—That as public aid can be granted only for pub- 
lic purposes, such telegraph lines, as well as railroad lines, 
must be operated for the equal benefit of all persons, com- 
panies or corporations, without discrimination in favor of 
or against any one. 

Fourth—In order that all may enjoy equal facilities, 
privileges and use of such telegraph lines, it is necessary 
that the same facilities and terms as to the reception and 
transmission of messages should be extended to the tele 





graph lines that are granted to another—that in this mat- 
ter there should be no discrimmation. 

Fifth—The right of the Western Union, or any other 
telegraph company, to construct and operate lines of its 
own to the Pacific coast is not questioned, but it is held 
that the construction of such lines cannot relieve the rail- 
road companies from the obligation to maintain lines 
themeelves, as required by the several acts. 

The penaliies prescribed by the act of June 20, 1874, 
as to railroads, are made applicable to telegraph lines as 
well. 

The report was ordered to be printed, and will be 
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Fias. 1 AND 2. 


taken up for discussion by the full committee at an e?rly 
day. 
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Polarization of Resistance Coils. 

Regarding the polarization of resistance coils observed 

by Prof. T, C. Mendenhall, and noted in these columns re- 
cently, Mr. F. C. Van Dyck writes to Science : 

With my rheostat I fail to obtain any ‘‘ reverse” current 
properly so called. The secondary current obtained by us 
is in the same sense, whichever sense is given to the pri- 
mary, charging current ; and the secondary current is not 
in the same sense in all the coils. 

This rheostat is constructed with brass mountings and 
German-silver coils ; hence I infer that the main cause, at 
least of secondary current, is unequal heating of the junc- 
tions of coils with mountings. 

Since we obtained galvanometer deflections of equal 
amount, as well asin the same sense, for both senses of 
primary current through the rheostat, we failed toobserve 
any polarization effect by difference. It may be that 
thermo-electric effects [at junctions of copper conductors 
with brass terminals happened to mask the polarization in 
this case, though we could not believe it probable. 

If my explanation of secondary current be correct as far 
as it goes, would it not be well to make rheostat coils and 
mountings of the same material ? 

Po - 


The “ Victor” Box Bell. 








Our illustration shows the interior of a new vibrating 
box bell recently designed by the Electric Gas Lighting 
Company, of Boston, Mass. The working parts of the 
bell are attached to an iron bed plate, so that any warping 
of the base-board cannot affect the adjustments. An im- 
portant attachment is the compound spring-adjusting key, 








THE ‘** VICTOR” BELL. 


by means of which the armature is adjusted to a strong 

or weak battery current. The illustration shows the 

manner in which the adjustment is effected. 
——_———__23+e 2) oo > ___ -——- 


The Lighting of Underground Railways. 





For some time back the question of the lighting of the 
tunnel of the Underground Railway, at Glasgow, has oc- 
cupied the attention of the directors of the North British 
Railway, and various modes of solving the difficulty have 
been suggested tothem. A highly interesting experiment 


with the method which has found most favor with the: 


management was made recently. This is termed the 
‘‘Improved System of Electrical Train Lighting,” and is the 
invention of Mr. Thomas P. Carswell, of the engineers de- 
partment of the North British Railway, There is a central 





rail, along wuich the current is sent, raised a little above 
the level of the permanent rails, while on each of the car- 
riages are contact pulleys which, coming in touch with 
this middle rail, convey the current to the incandescent 
lamps fitted up throughout the train. An electric rail has 
been laid and on this a long and complete train of first and 
third class carriages which have been furnished with the 
necessary apparatus was subjected to test. The experi- 
ment was highly successful. The train was run backward 
and forward between the two stations, and as each of the 
carriages emerged from the tunnel at either end, the 
lights went out in regular succession, while, when the 
tunnel was re-entered, each carriage again in regular suc- 
cession brilliantly lighted up as contact was made between 
the pulleys and the middle rail. It isexpected that a train 
with thenew system of lighting will be put on for the 
public service immediately. 


Professor Blyth’s New Galvanometer. 








Professor James Blyth, F. R. 8.. has devised a galva- 


nometer, whose deflections are proportional to the cur~ 
strength whatever their range. This is an improven;- 
on the ordinary galvanometers, inasmuch as these dq. not 


give readings strictly proportional to the current strength, 


when the deflections are large. The new apparatus is 
similar in principle to the device of Faraday for showing 
the continuous rotation across the lines of magnetic force 
of a horizontal radial conductor carrying a current and 
having slipping contacts at its centre and circumference. 
It cons:sts of two bundles of magnetized stee] wires made 














Fig. 4.—FLUORINE BY ELECTROLYSIS. 


iv the form of cylinders having narrow axial holes, These 
are fixed with their axes in the same vertical line, sepa- 
rated by a narrow gap, and so that the north poles of the 
one set of magnets face the south poles of the other. In 
this gap there isa sensibly uniform magnetic field, with 
vertical lines of force. Inthe gap there is a thin circular 
disc of vulcanite having a central mercury cup surrounded 
by a concentric mercury cup at a short distance from it. 
A stout brass rod, having a thick piece of copper wire 
rigidly attached at right angles to its lower end, is 
so placed that its lower end dips into the central mercury 
trough, while its upper is suspended from a long, fine tor- 
sion wire of steel or silver. The outer end of the copper 
wire is bent down so as to dip into the concentric mercury 
cup. Stout copper wires are led from the mercury cups 
to terminals on the base of the instrument, and when the 
current is brought by these terminals through the copper 
wire it moves round in the magnetic field. The vertical 
brass rod acts as an axis for it, and carries a long pointer 
at its upper part, which indicates the deflection of the 
copper wire or radial conductor on asuitable scale of equal 
divisions, which may represent amperes. The whole ap- 
paratus is inclosed so as to shield it from air currents. The 
turning moment of the electro-magnetic force on the in- 
dicating axis is kalanced by the torsional moment of the 
wire. Thus, let 

qi = the current strengtb. 

a = the length of the radial wire, 

N = the magnetic induction, 

A = the torsion constant. 

§ = the angle of equilibrium, 
Then, 


9 
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which shows that the current is proportional to the angle 

of deflection. In the actual apparatus the mercury cups are 

made on the principle of the button-hole ink bottle, so as 

to prevent the mercury from being spilled when the in- 

strument is moved about or knocked over. 
OOOO OOOO” 

The Auburn Electrical Supply Company, of Auburn, 
N. Y., bas been organized by Messrs. J. C. Timpson and J. F, 
Adams. It will deal in general electrical supplies, and is making 
a specialty of the electric ‘* window tapper.” 
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An Electro-Optical Baton. 





M. J. Carpentier has introduced into the Grand Opera- 
House at Paris a new apparatus for transmitting the beats 
of the musical conductor to choristers or instrumentalists 
placed in the scenes where they cannot see the conductor 
himself, In short the apparatus transmits to a distante 
the indications of rbythm, and enables a musical conduct- 
or to guide musicians who are out of sight. M. Carpentier 
has employed a system of optical illusion for this purpose. 
Upon a black panel two furrows are made forming between 
them the angle ordinarily described by the baton of the 
chef d'orchestre. In each of these furrows a square rule 
is mounted so that it can rapidly pivot round its axis for a 
quarter of aturn, and show alternately two of its faces. 
Of these faces alternately apparent, one is black like the 
panel.and the other is white. When by a sudden move- 
ment the white face is replaced by the black face, the rule 
seems to disappear. If at thesame time the inverse move- 
ment is preduced for the second rule, that appears. The 
oée:mvhich goes alternately to the rule which is white, 

194%to see a single rule move between the two, extreme 

‘9ffons. A simple mechanism, of which the principal 
organ is an electro-magnet, allows the simultaneous pivot 
mé¥ement of the two rules, and the conductor has only to 
press on a button or pedal in following the rhythm, in 
order to work the optical apparatus. The effect is based 
on the persistence of impressions on the retina. 


» 
> 


Western Union Wires Underground in Broadway. 
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During the past week the Western Union Company have 
drawn into their Broadway conduits fifty-five miles of 
wire in three ‘‘ Waring” underground cables of the Stand- 





Fig. 1. 


ELECTRIC WELDING: TWO FORMS 


ard Company. These were two 23-wire bunched cables | 
and one 5-wire anti-induction cable, the latter for the use 
of the city fire and police departments. The conduit con- 
sists of two 5-inch iron pipes laid two and a half feet deep 
under the west line of car tracks of the Broadway surface 
railroad; hence it was necessary to begin laying the cables 
after the street cars had ceased running for the night— 
after two o’clock—and to stop work before five A. M., 
when the first morning car was due to arrive. The 
greatest quantity laid in one night—about 24 hours work- 
ing time—was 4,200 feet, being 3 lengths of 1,400 feet. 
All of the present work was between the Western Union 
building at Dey street and the Howard street manhole. 
The manholes along the line of the conduit are a little less 
than 500 feet apart. Two horses and a single block and 
tackle were used, and the work progressed smoothly and 
rapidly. Among interested spectators were Assistant Gen- 
eral Manager A. S. Brown, of the Western Union Com- 
pany; Secretary W. J. Sefton, of the Subway Company; 
Superintendent J. Elliot Smith, of the New York Fire 
Department, and Mr. Hayward and Mr. Wiley, of the 
Standard Underground Cable Company. 
—_——_o-+0 @ 0+ _________ 

Buffalo Electrical Society.—At the last meeting of the 
society, Mr. W. Finn spoke of the voltaic battery, in the second 
of his series of lectures on voltaic electricity. His interesting 
address included storage batteries and the obtaining of electricity 
directly from coal. At the next meeting of the society, Mr. 
Frank Kitton will lecture on the simultaneous transmission of 
telegraphic and telephonic currents over a single wire. 


Electricity or Cables.—The directors of the Third avenue 
surface railroad having decided to do away with the use of horses 
on their line, they are now looking into the matter of electric 
motors. But the cable idea bas not been given up, and a choice 
will be made between the traction system and the electric motors. 
Edward Lauterbach said toa Times reporter on Saturday last 
that there was a movement in favor of electricity. Several 
motors were satisfactory in many respects, and it is believed could 
be adopted on the road. Ifa storage system could be satisfactorily 
arranged, there would be no doubt of success. A rail for electric 
currents was undesirable, and the company certainly did not want 
a chance to exist of a horse stepping on a rail and being thrown 
several feet up into the air. He said that the cable system was 
still under consideration. When the directors had chosena system, 
the work of fitting up the road would begin as soon as possible, 
probably in the spring. 








Electric Welding. . 


BY PROF. ELIHU THOMSON. 

The energy of the electrical current at any time at our 
disposal may be utilized. to produce motion in its various 
forms, such as mass motion, as in electric motors, driving 
machinery, or propelling a train; wave motion, as in 
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Fic. 2.—DIAGRAM SHOWING ARRANGEMENT OF COIL IN 
Fia. 1. 


telephonic sounds ; light or luminous wave motion, as in 
electric lamps; chemical decompositions, as in electro- 
plating; and heat motion, which latter nearly always 
attends the conversions just alluded to as a waste or loss, 
more or less unavoidable. 

Whilst I do not share in the anticipations of some over 


sanguine people, that the energy of electricity will be used 
when directly converted into heat for warming our build- 
ings, still we have ample evidence of the fact that for special 
purposes heat so produced can not only be applied practically 
but economically. Electric heating is perfectly applicable 
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to cases in which the supply of needed heat is small and 
requires to be kept up for a prolonged period under per- 
fect control, or in which a sudden, quick heating of mod- 





required to effecta given operation is above that produc- 
ible by combustion, electricity may be employed ; for the 
temperature producible by its means is only limited by the 
vaporization and expansion of the materials heated. We 
find an instance in the Cowles electric furnace, used for 
the reduction of those metallic oxides which even in the 
presence of carbon will not at ordinary furnace tempera- 
tures part with their oxygen, but which, in the electric 
furnaces are subjected to temperatures very near that of 
the vaporization of carbon, or that of the fusion of the 
oxides and consequent intermingling of their particles in- 
timately with those of carbon. 

It is my purpose in the present paper to give an account 
of a new way of utilizing the heating effects of heavy 
electrical currents, for uniting or causing union between 
pieces of metal, whether of the same or of different kinds. 
I have called the process ‘‘ Electric Welding.” 

Hitherto the metals which have been welded with 
facility by the ordinary methods «f furnace heating and 
subsequent hammering have been wrought or soft iron, 
steel, platinum, pure gold, and a few others. So faras I 
know, cast iron, brass, gun metal and bronze, German 
silver, zinc, tin, lead, aluminium and other metals and 
alloys more or less commonly used, have not hitherto 
been welded, and even in the case of copper, which softens 
readily by heat, the welding together of two pieces, though 
not impracticable, has been so difficult as to have been 
seldom tried with success. Much less, indeed, has it been 
generally practicable to weld pieces of unlike metals to- 
gether; and even with iron, very small pieces can scarcely 
be welded in the ordinary way on account of the rapidity 
with which the heat is dissipated, thus reducing the 
temperature below the welding heat. 

All this, however, is changed when we come to the prac- 
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tice of electric welding. Some of the metals which it was 
before impossible to weld become those most easily dealt 
with. Such are cast iron, brass, bronze, zinc, tin, etc. 
Copper, formerly welded with so great difficulty and un 
certainty, becomes remarkable for the facility with which 
joints are made when the proper temperature is reached. 
Iron, steel, platinum and like metals, formerly known as 
weldable, are united electrically with great ease and cer- 
tainty. Thus far pieces of all the metals tried have welded 
to other pieces of the same metal. When, however, the 
pieces are of different metals or alloys, failure may result 
from too great differences, either in their temperatures of 
softening or in their specific electrical and heat conductivi 
ties. 

The method of electric welding may be briefly stated to 
consist in forcibly pressing together the bars or other 
pieces to be joined or welded, and then passing an electric 
current of large volume through the pieces, a small por- 
tion of the bars on each side of the place of abutment 
serving as a path for the current. The resistance at the 
meeting point of the abutted bars gives rise to a welding 
heat at this point, and the pressure causes a thorough 
union, with generally an expansion at the union due to 
the approach of the pieces under pressure. The process is 
evidently a simple one. 

Now let us inquire what are the results and the possible 
uses of electric welding? An enumeration of some of 
them may be of interest. 

One of the most evident applications is in joining, end 
to end, wires of copper and iron for various purposes, such 
as in forming coils of magnets, and in telegraph, tele- 
phone and electric light line construction, thus avoiding 
the existence of clumsy and resisting joints. 

In the factory of the Thomson-Houston Electric Com- 
pany, wires have been so joined in the practical construc- 
tion of dynamos, and the method will be extended in use 
there as soon as the necessary apparatus can be built. 

I have specimen wires of copper and iron of varying 
sizes with electrically welded joints, some of which wires 
have been bent and twisted without rupturing the weld. 
There is no reason why very heavy bars may not be oper- 
ated upon by using sufficiently large and powerful appa- 
ratus. The largest diameter of copper rod thus far welded 
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reamers to the taper shanks of old and worn out drills and 
reamers ; renewing the points of worn-out centres for 
lathes ; renewing the cutting ends of lathe turning tools 
when worn out or broken, instead of casting the steel 
aside as useless; uniting ehort pieces of shafting into 
longer lengths ; reuniting the pieces of broken tools ; and, 
in general, welding steel pieces to steel or wrought iron 
or even to cast iron bodies of tools. One quality of steel 


\ 


measures nearly j, inch, and of steel nearly % inch in 
diameter (Fig. 6),* and so far as can be determined by esti- 
mation alone, this required a current of over 20,000 amperes. 
This is probably a much largercurrent than has heretofore 
been produced in any single conductor or machine. The 
difference between the sizes of iron and copper welded by 
equal currents is due to the smaller resistance of the cop- 
per and the greater facility with which it conducts heat 
away from the junction during the operation. The speci- 
mens which I have comprise a variety of sizes and shapes 
of iron, steel, copper and other bars, in some of which the 
expansion at the weld remains as formed, and in others it 
has been ground off or removed, to show the character of 
the metal at the weld. 

Another obvious use of the new welding process is in 
the butt welding of metal tubes or pipes, examples of 
which are iron pipes of various diameters, brass and cop- 
per tubes joined end to end, and a lead pipe with two 
joints, which pipe has, as a test of complete union, been 
much bent after the formation of the joints (see Fig. 8).t 
The joints on the iron pipes have in most cases been ham- 
mered during, or just after, the welding, and are very 
firm and strong. It is quite possible to make long lengths 
of cast-iron or wrought-iron pipe for street service, which 
may be laid with few calked, cemented or screw joints, 
or, even as a completely welded, unbroken pipe, bends 
being made at intervals to allow for expansion during 
change of temperature. For high pressures of steam, air, 
or gas, such a system would seem to be desirable. Long 
iron pipes are now very laboriously made from short 
lengths for bending into coils containing from 100 to 1,000 
feet. The electric weld would render such an operation 
easy. 

In making or repairing endless bands, such as band saws, 
wheel tires, barrel and tank hoops, the electric method 
promises to be of great utility, some specimens of such 
work having been produced. (See Fig. 7).4 Analogous 
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may be used for the cutting edges and another for the 
body of the tool. There are, without doubt, many in- 
stances in which the construction of tools used in the 
various trades may be cheapened by joining together 
pieces to form such tools as would otherwise have been 
cut or forged f rom one piece of metal. 

Electric welding is applicable to the very delicate work 
of the jeweler’s art, and equally so to the joining of the 
parts of heavy machinery. I bave united the ends of 
wires less than ;3,ths of an inch in diameter, and the size 


to this is the heating and welding of iron and steel links of 
various kinds. 

Besides the applications of electric welding to uniting 
together bars and pieces of various metals, of various sec- 








tion, as well as to the application of the heat to the metal 
locally at and near the weld, with the consequent small 
losses by radiation and conduction. Besides this, the time 
required is so short that quite a number of joints may be 
formed in the time ordinarily required to muke one, and 
the pieces are not required to be skillfully manipulated 
during the process—a great advantage in the working of 
large pieces. 

Having thus rapidly reviewed tte possible applications, 
as they now present themselves, let us turn to the opera- 
tion itself. : 

In the first place, electrical current energy is a product 
of its pressure or electromotive force by its amount of 
flow or volume. Hence, to represent a certain amount of 
energy, we can have a small volume of currerit with a 
high electromotive force or pressure, or a very large cur- 
rent with a very small electromotive force, just as we may 
have a small flow of water at a great head or pressure fed 
to a turbine, and yield, say,a horse-power, while the same 


|| power may equally be yielded by a much larger flow of 


water under a small pressure or head, with a suitable 
wheel. Or, electrically speaking, a flow of current of one 
ampére, with an E. M. F. of 746 volts, represents energy 
at the rate of one horse-power, or 33,000 foot-pounds per 
minute, and the same energy is represented by a flow of 746 
ampéres with one volt. or 1,492 ampéres with } volt. In arc 
lighting, ordinarily, a current of ten ampéres and 2,500 volts 
E. M. F. is not infrequently used. In incandescent lighting 
in multiple arc, 250 ampéres and 100 volts would repre- 
sent an equal energy and in electric welding 50,000 am- 
péres and half a volt would be the equivalent ; and this 
would probably weld a bar of steel 14 inches in diameter, 
as nearly as I can now estimate the conditions. But there 
is quite a difference between running electric lights and 
welding. The lights demand the power continuously, 
while in welding the energy is demanded for a compara- 
tively short time, varying from a few seconds to half a 
minute or more, according to the size of the piece. If my 
estimates are anywhere near correct, it would require to 
weld a bar of steel 14 inches in diameter, an expenditure 
of about thirty-five horse-power for less than a minute. 





















































FIGS. 6, 8 AND 9.—SAMPLES OF ELECTRIC WELDING. 


tions and of various shapes, as briefly outlined above, there | of the larger pieces dealt with has only been limited by 
is a very wide field of usefulness to be found in the manu-| the power of the apparatus at command. 

facture and repair of tools and parts of machinery. In the! I have reason to think that the actual fuel consumed in 
factory of the Thomson-Houston Electric Company at | effecting a weld by electricity, notwithstanding the loss in 
Lynn, there are in use a number of tools having electric 
welds, and it is intended also to extend the welding to the 
construction of other tools to which it is applicable with a 
saving of cost. 

As examples of such work (see Fig. 9)$ I may mention 
the lengthening of screw taps, drills, reamers, augers, to 
any amount required ; mending chisels and punches whea 
worn out or broken, by providing them with new edges 
welded to the old bodies; lengthening screw bolts by 
welding sections of bar between the screw and the head /f 
of the bolt, or shortening them by cutting out sections and [ 
reuniting the head and body; welding new drills andj 









*Fig. 6.—1. A in. steel bar welded inthe middle. 2, Bar com- } 
posed of copper, brass, and steel. 3. Dorper bar in which the | 
weld has been hammered out flat. 4, 5,6,7,8. Copper bars of 
different sizes welded in the middle. 9. Lead bar welded in the \ 
middle. 10, 11, 12,18, 14. Steel and iron bars with welds which 
have been more or less dressed off after welding. 15. Bar having 
two welds; the bar 1s composed of two pieces of cast iron and one 
of steel. 16. Square steel bar with the weld dressed off, and not, 
therefore, septible, 17. Rectangular brass bar with the weld 
in the middle. 8. Heavy rectangular wrought-iron bar welded 
in the middle. 19, 20, 21. Copper bars welded straight and 
afterwards bent at the welded portion. 22. Round battery zinc 
composed of two pieces welded ther in the middle. 28. Flat 
bar of r welded likewise. 

+Fic. 7.—1. Rectangular wrought-iron ring welded. 2. Brass 
ring welded at X, and the weld finished afterwards. 3. Small 
cat ten ring welded at Y and the weld finished. 4. Copper ring 
welded at Z. 5. Iron washers welded edgewise. 6. Two screw 
eyes welded at the rounded portion. 

¢t Fie. 8.—1. Lead pipe welded at W and bent after welding. E ‘ . 
2, 8, 4, Brass tubes welded in the middie. 5, Copper bar welded , boiler, engine and electrical apparatus used, is less than in 
in the middle, and the weld dressed afterwards. 6, 7, 8, 9. 10. the ordinary blacksmith’s processes, and chiefly because 


f i ipe of ing sizes welded, as seen, in the middle. “ Pha 
oy of the we are partially dreased _ of the very small time needed to effect the electric junc- 


Fic. 7.—SAMPLES OF ELECTRIC WELDING. 


i, tion between the square end and the twist. 
| a straight steel rod welded to a portion resembling a twist drill, 
i) which twisted portion is composed of three pieces of twist drill, 


/ and the twisted 


The apparatus used in generating and applying the 
currents for electric welding will vary according to the 
character of the work to be done. The chief essentials to 
be found in it are, outside of the source of current, (1) a 
means for getting the heavy currents into the pieces with- 
out too much waste, such means being solid conducting 
clamps bound upon each piece ; (2)a means for forcing 
the pieces together during the passage of the current ; and 
(3), a means for holding the pieces in the position desired. 
The conditions are usually fulfilled by arranging the 
heavy copper clamps or chucks in line with each other, 
but at a distance apart which can be adjusted, and ar- 
ranging a spring and screw for forcing the pieces to- 





§ Fic. 9.—1. Gimlet bit elongated by the insertion of a sec- 
2. Bar composed of 


two of the welds being in the twist. 3. An auger which has been 
elongated by the insertion of a piece between its square taper end 

| ee and which square end has been after- 
wards twisted off by force applied while the middle portion was 
held firmly in a vise, the break occurring about one-half inch above 
the weld at A, and after the bar had turned through two or three 
revolutions without breaking. 4. Lag screw lengthened out by 
the insertion of abar between its square head and the screw. 5. 
Bar of iron welded to the edge of an iron washer. 6. Bar of 
steel welded to two smaller pieces, so as to form a fork. 
7. Thin steel disc welded between two iron pieces which are in 
line ; giving the effect of a disc strung upon an arbor. 8. Small 
twist drill welded to a taper centre of a lathe. 9, 10, Screw taps 
lengthened out by the insertion of a steel bar between the screw 
portion and the square end. 11. Lag screw lengthened out by a 
similar insertion. 12,13. Twist drills lengthened out. In No. 
12 there are three welds, two of which have been partially dressed 
off, while the middle one is left untouched as formed. In No, 13 
the drill after welding was put in a lathe and a chip taken from 
the welded so that it is impossible to find the weld. 14. Bar 
composed of a cast-iron fork welded to a cast-iron cylindrical 
piece and this again welded to a wrought iron bar. The joint be- 
tween the cast-iron piece and the fork is at W and has been 
dressed off, while the other weld is untouched. 
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gether. The clamps are connected tothe terminals of an 
electric current producer, such asa very coarse secondary 
coil of an induction apparatus, the primary of which is 
supplied with alternating currents from an alternating 
dynamo ; or. a cell of secondary battery of very low re- 
sistance and low electromotive force may be substituted 
for the coil. 

One form of the apparatus (shown in perspective and 
section in Figs. 1 and 2,) may be described as follows: It 
consists of an induction coil composed of a core I I of 
iron wire about twelve inches long and 2} inches in diame- 
ter, around which has been wound a coil of primary wire 
P to be traversed by currents from an alternating cur- 
rent machine. The outside or secondary coil S is composed 
of sixty-four wires, No. 10 B.fand S. gauge bound together 
and passing only eight times around the core. The ends 
of the secondary strand so formed are bolted down to 
copper plates P P’, upon which the clamps C C”’ for hold- 
ing the pieces to be welded are mounted. These clamps 
are formed of comparatively heavy blocks of metal. One 
of the blocks or clamps (’, is arranged to slide upon its 
copper bed plate, and is guided so as to move in a straight 
line towards the other block, under the action of a spring 
Z which is adjustable. This permits the two pieces B B’, 
held in the clamps for joining, to remain in alignment 
during the welding, attended, as it is, by a slight move- 
ment of the free clamp towards the fixed clamp. A cam 
K is arranged to be turned so as to separate the clamp 
blocks by forcing back the movable block ©’, and to hold 
it so during the placing of the pieces in the clamps. 

The clamps themselves are simple pieces of metal ar- 
ranged to be screwed up or down to permit removal of, or 
to grip, the pieces to be operated upon. The operation of 
placing the pieces in the clamps in this apparatus requires 
only a few seconds. This apparatus, as described, is 
especially adapted to joining small wires of copper, small 
steel pieces, band saws of small size, etc. The primary 
coil is put into circuit with an alternating current gene- 
rator and, together with the iron core, may be inserted or 
removed from the axis of the secondary coil to a greater 
or less extent in order to adjust the current to the size of 
pieces operated upon. The current produced by induction 
in the secondary coil is of large volume and low electro- 
motive force. The resistance of the secondary coil taken 
alone is approximately .00015 ohm. 

In another apparatus used by me (shown in perspective 
and section in Figs. 3 and 4) the construction is different, 
and much larger work can be accomplished with it. The 
primary coil P is simply a large open ring about 12 inches 
in diameter, 24 inches wide and %inch or more thick, and 
is composed of many turns of insulated wire wound on a 
form. The secondary SS is simply a single heavy bar of 
copper bent to make only one turn outside the primary 
coil, and the terminals of the single heavy convolution are 
bent outward to a parallel position and provided with 
powerful screw clamps CC’ at the ends for holding the 
pieces BB’ to be abutted. The secondary has the form, 
therefore, of a large copper jewsharp, with the clamps at 
the ends of the straight and parallel portions. The clamps 
are made movable toward and fromeach other by having 
the copper bar thinned and broadened at the middle of its 
curved portion at E, and farthest from the clamps so as to 
give to the bar a certain degree of flexibility. 

The clamps ('C’ are arranged to be drawn together, 
when needed, by a powerful screw J and spring Z, so that 
the desired pressure for forming the weld may be given ; 
and another screw K is provided for forcing the ends bear- 
ing the clamps apart, when the pieces are to be inserted 
in the clamp preparatory to the passage of the current. 

Bcth the primary coil and the secondary bar are wound 
over with a great mass of iron wire which passes through 
the open axis of the coils and over the outside of them, 
thus forming an endless iron core to both the primary 
and secondary conductors. These conductors are virtually 
enclosed in a tube or sheath of iron wire. The iron wire 
I Tis in reality wound upon a sheet iron casing or guide, 
which keeps the wire from bearing upon the secondary 
bar and interfering with the free movement of the 
parts of the secondary bar itself, as well as of the 
clamps. The calculated resistance of the secondary bar 
is about .00003 ohm, and under a very energetic primary 
current it should be capable of generating more than two 
volts of electromotive force, but it is generally used with 
much less than maximum excitation. The alternating 
currents passed through the primary coil, produce, of 
course, rapid reversals of magnetic polarization in the 
iron sheath surrounding the copper conductors, and there 
results a transfer of energy by induction to the circuit of 
the secondary, such transfer being attended with a small 
percentage of loss. A current of a little oyer 20 ampéres 
and 600 volts average in the primary may produce in the 
secondary nearly 1 volt and 12,000 ampéres. 

For furnishing the alternating currents néeded I have 
designed and constructed a cheap self-exciting alternating 
current machine (shown in Fig. 5), one size of which 
machine, weighing only 500 lbs., can absorb a maximum 
of over twenty-five horse-power at 1,800 revflutions per 
minute, returning a fair percentage of the power as cur- 
rent for use in welding. The machine has only 10 pounds 
of wire on its armatureand about 40 pounds of wire on the 
field magnets. The large output given by this small 


machine is rendered possible because the machine is called 
upon to furnish current at intervals only, as during the 


formation of a joint, and because at other times it runs 
without load. 

Provision must be made by suitable switches to cut off 
the current from the pieces which are being welded when 
the weld is seen to be complete. This can be done, of 
course, by breaking the secondary circuit itself at the 
proper moment, but it is evident that for such heavy cur- 
rents the switch would have to be very massive. Equally 
good results are, however, obtained by cutting off the 
primary current or by breaking the circuit of the dynamo, 
or by the shunting or cutting off of current from the field 
magnets. It is also desirable to provide a means for regu- 
lating the power of the currents so as not to suddenly over- 
heat the pieces, especially where they are small or easily 
fusible. This can be done by inserting a variable resist- 
ance in the circuit of the primary, or by inserting into the 
same circuit a coil of wire with a movable iron wire core, 
the positions of which will govern the force of the pri- 
mary currents. Another good plan is to vary the power 
of the field magnets of the alternating current machine in 
any of the various ways known for accomplishing such 
result. 

To effect an electric weld, the pieces are rubbed bright 
near the ends to be joined, so as to insure a good electrical 
contact with the clamps by which the pieces are held, 
the pieces being firmly bound therein with their ends 
abutted in the space existing between the clamps, so as 
to leave a small portion of the bar projecting free of the 
clamps to the meeting point. 

The ends abutted are, of course, kept clean to form 
good contact, and a little powdered borax is applied as a 
flux, usually after the pieces have been abutted ; or, if the 
metal be of low melting point, as tin or lead, a little zinc 
chloride, rosin or tallow is applied. 

When the pieces are of the same metal and of the same 
size or section, the junction is made by placing the ends 
of the pieces abutted midway between the clamps before 
applying the pressure to force them together and the cur- 
rent to weld them. But when they are of different metals 
or of different sections, the abutment or meeting point is 
placed nearer the clamp carrying the most resisting 
metal ; or, the piece of smaller section, or the metal most 
readily fused, as the case may be, is so placed so as to pro- 
ject least, for the purpose of favoring the accumulation 
of heat in the other piece. 

In joining pieces of different diameters the end of the 
large piece is reduced to the size of the smaller before at- 
tempting to effect the weld. It is, of course, best to have 
the clamps formed to fit the pieces, especially when the 
pieces are of irregular outline, but for round or square 
bars, simple V-grooves in the clamps suffice to hold the 
pieces in place and to give the requisite electrical contact 
with them. When the pieces are in place and pressed to- 
gether by the means provided, the current is turned on, 
and at once the ends of the bars heat where abutted a 
slight yielding or approach of the pieces takes place, and, 
more quickly than the operation could be described in 
words, the work isdone. Sometimes the joint is pressed or 
hammered to still further perfect and consolidate the weld. 
This can often be done while the pieces are in place in the 
clamps, and while the heat is maintained by the current. 

Whether the electric current has any peculiar action in 
assisting the welding Ido not know, but Iam inclined 
to think that, in some cases, it has some such influence, 
although much the larger effect is the simple result of heat 
and pressure. One circumstance, however, arising out of 
the electrical properties of the metals subjected to the 
action, may be noticed. This is the tendency exhibited 
toward a uniform heating of the section of the abutted 
bars, as a consequence of the fact that cold metal is a bet- 
ter conductor than hot metal, and that, therefore, any 
cooler line of particles in the section at once becomes the 
path for increased current and is brought up in tempera- 
ture to equality with the other portions. 

I would call attention to the fact that in the economical 
application of electric welding, cheap water power can be 
utilized to furnish the energy necessary, and that by con- 
veying the currents over lines it can be utilized at distances 
from the site of the water power. 

It only remains for me, before closing the present paper, 
to mention the fact that I am preparing to have specimens 
of metals which have been welded electrically, subjected 
to tests of tensile strength, etc., to determine what propor- 
tionate strength exists at the welded portion of the bar. 
That the strength is great the rough tests of specimens 
leave no doubt, but it is desirable to have the exact data. 
In illustration of this point 1 would mention the case of a 
lag screw, which was shortened by cutting out a section 
and welding the square head and screw portion together 
again. The weld was far less perfect than usual, as was 
easily seen, little or no expansion at the weld having taken 
place. Nevertheless, in turning the resulting screw into a 
block of hard wood by a wrench applied to the head, it twist. 
ed off an inch or two below the weld and the fracture 
sbows that the metal was sound and strong at the point 
of breaking, while the weld was, of course, unaffected. 

Among the curious things noticed in the use of the ap- 
paratus is the loud sound or snap due to the extra current 
in the secondary when the pieces in the clamps are not 
permitted to move together as the metal softens, and a. 
rupture of the secondary circuit occurs between the pieces 
This rupture, although occurring in a circuit whose 


snap, a bright flash and forcible ejection of hot particles 
of metal, as if a fulminate cap had been fired between the 
pieces. I have seen this action throw white hot pieces of 
fused steel as large as eas a distance of six feet, and this 
fact suggests the advisability of keeping the eyesight out 
of line with the discharge. 

As curious instances of work accomplished I may men- 
tion broken twist drills mended in the twisted portion, one 
specimen showing two joints made in the twisted portion 
of a twist drill (Fig. 9). Another curiosity is a bar composed 
of steel], brass and copper pieces joined end toend. Pen- 
knives which have lost their blades by breakage close to the 
handle have had new pieces of steel, which have been sub- 
sequently ground into blades, welded to the stumps of the 
old blades, such stumps projecting scarcely an eighth of 
an inch from the bandle, and the welding has been done 
without removing the stump from the tortoise shell or 
other handle. Several other penknives have been thus re- 
suscitated, and I am pleased to say that inthe only in- 
stance thus far in which a subsequent breakage of the 
blade has occurred, it gave way at a distance from the 
weld. 

Iron wire rings have been made of many shoit pieces of 
wire, and afterwards violently twisted and bent so as to 
produce short ‘ kinks” without parting, although the 
short bends included the welded portions. Long pieces of 
copper wire have been made of a number of short pieces, 
and afterwards twisted in like manner withcut yielding 
at the joints. 

The accuracy of the work done depends upon the true 
alignment of the clainps for holding the pieces, cr upon 
their true adjustment as to relative position, when the 
pieces are of irregular form. For irregular work, the 
clamps should be capable of being shifted into various 
relative positions, a condition not difficult to secure. 


Executive Committee Meeting of the National Elec- 
tric Light Association. 








A call having been issued by Mr. A. J. DeCamp, chair- 
man, the Executive Committee of the National Electric 
Light Association held a meeting ut the Hotel Lafayette, 
Philadelphia, on Dec. 22. There were present, J. Frank 
Morrison, A. J. DeCamp, Eugene T. Lynch, Otto A. Moses, 
Clarence 2. Stump, A. Steuart, George W. Boyer and T. 
McCoubray. It was decided to hold the next convention 
in Philadelphia on February 15. The headquarters will be 
at the Hotel Lafayette, and the business sessions will be 
held in a place to be hereafter selected. The indications 
already are that the attendance will be very large and that 
the meeting will be more than ordinarily pleasant and 
profita ble. 


Electric Street Cars.* 


Mr. J. MURRAY MITCHELL: Although I only came in at 
the last part of this meeting, 1 have been extremely in- 
terested and listened with great attention to everything 
that was said by Mr. Martin, and I only rose for the pur- 
— of corroborating what he has said in relation to the 

Itimore road and also to direct your attention, and I 
think perhaps also his, to the fact that in the comparison 
shown in his report between horse-power and electricity, 
that the comparison of $6.50 to $4 is not as advantageons 
to electricity as itshould be, because the average speed 
which is accomplished there witn electricity is eight 
miles an hour and the speed which they formerly had 
was only four miles an hovr, which of course reduces 
the cost in comparison, so that the cost of elec- 
tricity should be put at about $2 as against $6.50, in- 
stead of $4, as against $6.50. That, I know, has not 
been brought out by Mr. Robbins’ report directly, but I 
think it worthy of attention. I should also like to state 
that as counsel for the Safety Electric Railway and Power 
Company, which operates under the Daft patents, [ had 
the pleasure, some two months ago, of closing a contract 
in Pittsburgh for the equipment there of a railroad to be 
two and a half miles in length, where the grade is 14 per 
cent. going up one of these terrible Pittsburgh hills. We 
first thought of equipping it without any safety device 
and relying on the mere traction attained by electricity 
and the weight of the motor ; but as there happened to be 
a curve with a fifty foot radius on the grade of some 
seven hundred. feet to the mile at that point, und as 
this happened. to be on an elevated structure, something 
like our elevated roads, and as the danger, if there should 
be any slip of any kind in going around that curve, would 
be very great and would result probably in great loss of 
life, we thought it better to adopt a system which Mr. 
Daft himself examined and approved of, using a species of 
cog rail, but doing away with the old form of cog. It 
answers the same | poage without having the disadvan- 
tages and expense of the old system. That road, I think, 
will be fully equipped by the latter part of March and 
probably be running by that time, or in the early part 
of the spring... We have, too, there the underground 
conduit, which is being constructed by Mr. Wharton, 
of Philadelphia. He took the sub-contract. He isa man 
who has built a great many of the cable roads. We have 
a very strong form of conduit, it being formed of slot rails 
seven inches in height and they are supported by ties and 
also by chairs which are made very heavy and almost 
strong enough to hold firmly the slot rails without any 
other support. This road also has the overhead system, 
making a combination of the two which has not been pre- 
viously tried in this country ; and I only hope that at the 
time that road does run I ay have the good fortune to 
see a great many of you out there and have the pleasure 
of taking you out on the first ride. 

Mr. J, WETZLER: Mr. Martin has remarked in his paper 
that one of the principal points te be considered was the 
coal bill. It is interesting, therefore, to note that in the 
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Julien electric railway at Hamburg a calculation has re- 
cently been made on the basis of sixteen hundred kilo- 
metres run; that is equivalent to about one thousand 
miles. Mr. Huber, the engineer there, calculates that fur 
the thousand miles run the energy required to propel the 
car one kilometre was, on the average, equal to three- 
fourths of a horse-power hour. Now, that figures out in 
this way: If it na te three-quarters of a horse-power an 
hour to propel a car one kilometre, and assuming t three 
pounds of coal per Lorse-power per hour is what a fair, aver- 
age engine willdo, then the energy or coal required to Hb we 
the car one mile would be three and a half pounds ef ccal 

rcar mile. Now, take for instance, the Third avenue road 
fa New York. On a basis of three and a half pounds of 
coal required to propel a cara mile, we should have, as- 
suming there were three hundred cars—I think Mr. Martin 
puts it at 360—say, then, there are sixty extra cars, which 
are either summer cars, or cars laid off for repairs, that 
would give 175 pounds of coal per car per day. I am bas- 
ing that figure on a run of fifty miles per car per day. 
That would give 52,500 pounds of coal a day, or twenty- 
six and a quarter tons. Calculating a ton at three dol- 
lars, we should have for the coal bill alone per day only 
$78.75, and that is with accumulators. I think the com- 
pany would be very willing to spend $78 for coal, if that 
will doit. That is what it figures out at. 

The CHAIRMAN then called upon M. Julien, who spoke 
in French, his remarks being translated by Mr. C. O. 
Mailloux. 

M. JULIEN expressed his thanks and his great gratitude 
for the honor conferred upon him, and wished to say that 
as Mr. Martin hud thoroughly covered the points in his 
paper, that it was scarcely necessary for bim to elaborate 
them further. He said that the circumstances under 
which the tests were made at Antwerp were such that 
they represented almost an inimical feeling to the question 
of electrical traction by any process whatever. During the 
six months that the tests lasted every detail of the system 
was subjected to the closest scrutiny ; the cells were sealed, 
and they were kept almost under lock and key, and he was 
scarcely allowed himself to look at them. The tests were 
mude by judges, the most competent engineers and electri- 
cians, aaa were made with every precaution that might be 
necessary to prevent any tampering with the regular order 
of procedure. There was a feeling which was quite cur- 
rent in the general engineering circles that there was not 
much reliance to be placed upon electric traction, par- 
ticularly by accumulators. Even electricians themselves 
were in such an infantile state of evolution that they 
thought it might be well enough to wait until they had 
grown a little farther ; and as to accumulators it would be 
well enough not to think of them for sometime. Re- 
ferring to the statement made by Mr. Martin, and the 
assertion based on it made by Mr. Wetzler, that the ex- 
penditure of energy necessary for electrical traction is 
three fourths of a horse-power hour per kilometre, and 
that as the energy required for the lamps must also be 
counted in, which he certainly thought would be ten cents 
a day, he calculated that the total expense of ahout two 
dollars a day per car would be necessary for the energy 
actually needed, and that counting an expense of two 
additional dollars for all other costs of maintenance, wear 
and tear, interest and various other expenditures, that we 
would arrive at the cost of four dollars which had been 
mentioned. M. Julien said that the cost was thus found 
by the experiments made at Antwerp and that cost might 
be considered, so to speak, historical; that it might be con- 
ceded to be the cost on which they could safely calculate 
the probable expenditure of running the electrical car with 
accumulators, on heavy traffic. M. Julien also mentioned 
his desire to submit his system of electrical traction to 
the electricians of Paris—to a committee—and to exhibit 
it there and allow it be tested in order that the figures and 
statements as to its value might be corroborated, and the 
facts as they had been found at Antwerp be known more 
generally. He stated that there, also, he found a great 
deal of opposition ; tnat the French electricians had been, 
systematically almost, preaching against and slandering 
the accumulator. At any rate, a jury comprising some of 
the most able electricians was selected. M. Julien’s en- 
deavor was to place himself under exactly identical condi- 
tions with the system of electrical traction that was 
exbibited by the firm of Siemens at the electrical exhi- 
bition of 1881, and to make a comparison with that 
on the score of cost, facility of running and 
various other conditions ; and that although the jury com- 

rised men of conservative inclination and disposition 
ike MM. Fontaine, Hospitalier and other men very well 
known themselves in connection with the application 
of electric motors, and although M. Fontaine himself took 
charge of the accumulators and discharged them himself, 
and did not let M. Julien have anything to do with the 
manipulation ; yet, M. Julien said, he had received a dis- 
patch that very morning stating that they had conceded 
every point that he had made with them, and that they 
had found the figures as to cost which he had given them, 
as being the figures representing the cost at Antwerp, had 
not even bean reached; that the actual estimates of cost of 
running under the conditions at Pars were much more 
favorable than those arrived at mm Antwerp. He had re- 
ceived two diplomas of honor, one for the car and one for 
the system of accumulators. ; 

Mr. C. J. Van Depoele: 1 can simply corroborate what has 
been said. Still there is one little plant that I might give 
the exact cost of, because the cost is about the main thing 
to be considered. Werana plant in Minneapolis, Minn. 
This is, I believe, the largest electric railroad ever run in 
this country, or anywhere else, so far as I know. We have 
there about a sixty horse-power motor, and the train con- 
sists very often of ninety tons weight, or ninety-one tons. 
We have run it for about nine months. I might state also 
that they have tried a soda motor there, which I 
will tell about later. But at all events we have been 
running there at about an expense of three thousand 
pounds of coal a day—that is, starting to work at six 
o'clock and running till half-past eleven at night. Cer- 
tainly, any of the locomotives that used to do the work 
before consumed as much as four tons of coal a day for 
the same work, which shows that although we have to 
transform our power twice, still we will have a great 
economy over the ordinary steam engine. Our system is 
not now running for the simple reason that some other 
parties persuaded the authorities there that they 
were going to bring there for them to use some- 
thing wonderful in the shape of a soda motor—a 
soda fountain with a stick in it, or something of 
that kind. The soda motors came and we went off 
the track and let them on. But let me say those soda 
motors can hardly pull themselves and at present are 


lying there like a lot of old scrap iron in the shops of the 
railroad, Of course the authorities there would not atthe 
present time like to take back the electric motors for fear 
of stultifying themselves, But we ran very practically 
over that route, using only very common apparatus. The 
whole thing was only a common freight car with four 
ordinary thirty-six inch wheels and an ordinary gearing 
from the motor to the countershaft and from the counter- 
shaft to the axle of the wheels and to the axles of the com- 
mon car, wearing out only one belt in all that time and 
working eighteen hours a day, carrying forty-ceven of 
their regular railroad trains a day. So it was shown that 
Spied can be used for heavy work as well as for light 
work, 

Another instance in which figures might be given—of 
course all this figuring will come much easier after we 
have big plants running—is this: Weare now putting up 
a big plantin Montgomery, Ala., where we have twelve 
cars running, and when all is finished we will be able to 
give the exact cost of running; but so far as we have tried it, 
and the grades are six and a half and eight per cent. 
there—in fact, there is not a foot of level ground in Mont- 
gomery—with two cars we have consumed an average of 
nineteen hundred pounds of coal a day, so that it costs but 
five and a half or six dollars a day with the two cars with 
the engineers’ wages. This is a very small plant, and if 
small plants can do as well as that, larger plants can do 
much better. 

Mr. C. O. MaILLoux : Mr. Chairman, I am interested 
in electric railway matters just as I am in other branches 
of electrical engineering such as once in a while come 
under the province of an expert and have to be investi- 
gated. At the same time, while I am watching its devel- 
opment, I like to look at things from a practical point of 
view. There is a question which is now agitating the 
minds of practical engineers, and which gives me the op- 

ortunity to ask Mr. Van Depoele a question. It is this: 

here is a great deal of doubt, a great deal of difference 
of opinion, as to the manner in which the energy shall be 
applied to the shaft of the motive -wheel—the 
driving wheels. I heard Mr. Van Depoele say 
that he gears his motor to a countershaft and 
that he conveys the motive power from that countershaft 
to the driving wheel by means of a link belt. Now that 
link belt is, I understand some to say, one of the bug- 
bears of the electric railway, and I would like to ask Mr. 
Van Depoele about the length of time that that link belt 
has been running ; also about how great a velocity it will 
stand safely. That is to say, how many feet per minute 
will it run without making too much noise or without 
being strained unduly ; and, also, how long the link belt 
will last under those conditions? 

Mr. VAN DEPOELE: I will be very glad to answer this ques- 
tion. We have some link belts running now for the last 
eight or nine months on street cars. We have tried several 
different modes of transmission to gear directly to the axle 
of the car, something which will obviate the vibrations 
transmitted by the axles running directly over the road. 
Tnere at once we have a flexible connection between the 
motor and the car. The motor can stand on the same body 
of the car itself and consequently does not participate in 
the heavy vibration to which it would be subjected if it 
were carried directly by the axles of the wheels. Conse- 
quently, with street cars that is about the best connection 
1 can find at present. I would have it understood, how- 
ever, that any ordinary link belting in the market 
will not answer the purpose. We have a link belt 
which we had made for the purpose of our business. We 
have tried the cast iron link belt, and found it to make 
considerable noise, and to wear out too fast, while it is not 
capable of running at a high speed. I have run at thirty 
miles an hour, and I did not myself formerly believe that 
a link belt could do the work, but it seems that when it is 
solid and correctly made you can run it at that speed with- 
out hurting it. The link belt used by us consists of two 
side pieces of steel pressed, and the steel bushing pieces 
are then fastened to a steel thimble at the upper end. 
Right through that steel thimble goes a pin, which catches 
the two lower ends of the next link, and consequently 
there is no friction in the small parts, it being confined to 
the larger surface of the thimble, right over which there 
is a steel roller. There is really no wear to the chain. 
We have had in Windsor, Canada, acl*ain running there for 
about eight months, and, in fact, it is just as good to-day 
as when first put down. The belt was then running at 
about the rate, I should judge, of one-third less than what 
the wheels were, or fully twenty miles an hour ; and at 
the end of the track I stopped to feel whether the belt was 
hot, and it was not warm at all. Of course, for heavy work 
and fast speed, I think the link belt would not be suitable. 
Then you want to have a direct mode of connecting. Cer- 
tainly it is very difficult to get a good connection between 
the motor and the axles of the wheels, because to make a 
motor large enough to connect directly with the axles of 
the wheels without any gearing, the motor has to 
be made too lurge. I think it would be out of the 
question to so construct it for ordinary speeds. But-to 
gear back, of course, you have to use some kind of 

earing. Friction gear I do not take much stock in. 

t is not reliable; it wears out, and there is always 
some trouble about it. Of course the cog-gear is positive, 
but it makes too much noise. But if you put up gear that 
is solid and mathematically true and with good lubrica- 
tion I find there is not much noise when the gear is 
entirely covered up. We have the same gear in Scranton, 
which cannot be heard when running. It is well boxed 
and works well, and does not wear out and fits tightly ; 
although, how long it will last, of course, we do not 
know. We have several of them running and they run 
well. If you gear back in the ratio of one to eight you 
will have a good deal of noise; at one to four you will 
hardly have any noise at all; at one to eight there will 
be considerable wear ; at one to ten, of course, still more. 
There is a kind of medium between those and you will 
have to take your choice in making your proportions ; 
but the link belt, I believe, is the best thing for street cars 
to day; that is, a belt made specially for the purpose. 

Mr. G. W. MANSFIELD : I certainly would strengthen Mr. 
Van Depoele’s remark that it is amost difficult and exceed- 
ingly troublesome thing to find any good method of con- 
necuuon between the motor and the driving wheels. He 
has spoken of a variety of methods of domg it, and there 
are other varieties yet of which he has not spoken. But 
one thing which he said, viz., that the link belt gave a 
flexible connection between the motor and the driving 
shaft, is an excellent plan, and, in fact, it would be nec- 
essary where you needed a flexible connection. But I 
would hke to bring up just this one point, and that is, 





that we have before us two distinct fieldsto labor in. One 


field is to equip the 20,000 cars already in this country, 
running over some three or four ehousand miles of 
track and being drawn by some _ 125,000 horses, 
and with the system of construction which now 
prevails; and the street-railroad men, of all men, I 
believe, are hunting not only for a means of pro- 
pelling their cars, but they are also hunting for a better 
means and better mode of constructing their railroads. 
‘Now, with the present variety of construction of a large 
majority of the street railroads of this country you would 
need your flexible connection and possibly leather belts, 
perhaps the link belts; or possibly a good combination of 
gear can be arrived at to get this flexible connection. But 
the other field is the field of new construction, and this 
field is the one in which, I think, the electricians should 
specially labor. They should start now, and not wait five 
or ten years, but should educate the railroad profession 
and the street railroad men and the street railroad build- 
ers—the street car-builders, rather—convincing them that 
their cars and that the street railroads must be built for 
electric motors. And if then they are built for the electric 
motors, we can supply them with something which is perfec- 
tion, which will entirely do away with a great many evils 
which exist with horses and with every other means of 
drawing and propelling the cars, even with the cable. The 
cable has a limited tield ; it cannot operate branches suc- 
cessfully, and it has a variey of other evils which I will 
not speak of now. But with the electric methods in the 
construction of new roads, due to the marvelous flex- 
ibility of electrical application, there is no known or 
conceivable difficulty that electric motors and the applica- 
tion of electricity cannot successfully eradicate and over- 
come. So, then, I would merely give expression to this 
simple, modest thought, which the electric railroad men and 
the profession engaged in that work should impress upon the 
minds of all street railroad men, and all men interested in 
street railroads, viz., that their roads in future must be 
constructed from the very start for the application of 
electric motors, no matter by what system, but by the 
application of electricity. Then, I think, and by that 
means only, will we come to the general and successful 
application of the motors to every railroad throughout the 
“mn 

Mr. MAILLOUX: There are two points which I wish to 
dwell upon in what Mr. Mansfield said. I would begin by 
the last, although it may not be proper. He speaks of the 
correct method—evolutionary method of the electric rail- 
road—as being that in which the electrician anticipates all 
that now hinders him and warps him in the development 
of his problem, by beginning from the very first, from the 
outset, to prepare the road for electricity, all its appurte- 
nances and everything else. That is a conclusion that has 
already been arrived at in reference to electric lighting. 
You will find that in the new buildings, the latest large 
houses, factories, etc., we do not need longer to go to the 
laborious process of drawing wires through or taking them 
up to the ceiling; but we.anticipate them by preparing for 
any system of electric lighting and put in wires inside of 
the ceiling instead of having to run them outside. There is 
here an exact anclogy to the remarks of Mr. Mansfield. 
I was very much pleased to hear Mr. Mansfield speak. I 
wished that he had permitted himself to go more fully 
over some of the fine morsels and choice bits with which 
he could treat us from his stock of experience. He has 
been intimately engaged 1n the study of electric railroad- 
ing for at least four years past and I do not think that 
there is anybody here who is better posted in regard to the 
intricate details and complications of the problem than 
he; and I have heard him particularly oe of that very 
question of transmitting power from the motor shaft to 
the driving shaft, and he made some very pertinent re- 
marks in another meeting before another society on that 
subject, and I think it would be conducive to the general 
information of us allifhe would briefly review what he 
said then. I have reference particularly to the methods 
he spoke of in connection with round belting. etc. 

Mr. MANSFIELD : It was at the meeting of the Electrical 
Section of the Americal Institute, that I gave an illustra- 
tion, by means of diagrams, of the different kinds of 
methods which had been used, as far asI was familiar 
with them; I can only now repeat, if you desire, just 
those methods which I presented then, but I do not wish 
to discuss the efficacy of any single one of them. I said 
then that the most primal and the most perfect method 
obviously would be the application of the armature to the 
driving sbaft direct. That does away with every particle 
of gearing. That method has been utilized by Mr. Daft in 
regard to a certain system more especially, and that is the 
Enos elevated system. The motor locomotive has two 
driving wheels and the armature shafts extend on each 
side of the driving wheels, the armatures being keyed 
directly on the shafts, and, of course, the periphery of the 
driving wheel is small. It is tigured for a certain 
speed, twelve to fifteen miles an hour. The main difficulty 
which, I think, exists in using this direct gearing is simply 
a constructional one, on the electrical basis. The ordinary 
horse car wheel, if I remember rightly, goes only some ten 
or a dozen revolutions a minute to accomplish the ordinary 
speed which is used upon the tramways. Now, then, to 
construct a motor or an armature to go at that slow rate 
of revolution and develop any power, you would have to 
go to just the extreme which Mr. Van Depoele mentions 
and thus construct a pretty large motor. If you go into 
the electrical portion of it, you will see that you have got 
to get a certain length of wire upon your armature to get 
counter electromotive force and to do that at such a 
low rate of speed you have to construct a rather 
large machine, I think. Now, then, there is, next, 
a simple pinion upon the armature shaft, which runs 
in a large gear and is keyed upon the driving shaft. That 
method is simple, but is has its objections, although, if 
the mechanical details are properly carried out and well 
proportioned eve; up to as high a ratio as eight to one or 
ten to one, I think that a very successful application can be 
made, and that is the application used on the Baltimore 
road. Worm gear can be used which is equally as simple 
as a pinion withjn a gear ; it is equally as simple, but it is 
not as economigal. The action of a worm in a gear is, we 
have always n told, a very brilliant method of losing 
power ; that a@ high as thirty, forty, fifty, and even sixty 
er is lost, due to the friction of the worm 
although Mr. Reckenzaun, I believe, states 
astructed a worm of a very high pitch and 
has constructed his gear to match, and he gets a very low 
loss, 15 or 20 cent., if I remember rightly, running in 
oil. Now, thg@h, we go from that more simple process to 
another one, ®hich is introducing one more subject, and 
that is, introducing a countershaft. Now we can drive 
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upon the armature shafts to a gear upon the countershaft 
and then again from a small gear out of that upon a driving 
axle. Of course, any little difficulties which were apparent 
in the previous case would be increased in this case by the 
introduction of another gear. The noise could be cut down 
by using leather belting. and a variety of leather belts, 
round, flat, angular and link belts. An innumerable 
number of forms of leather belting can be used which 
would take the rapid revolutions of the armature shaft 
and carry them to the countershaft with very little loss 
and with not much noise, and then the slower running 
countershaft with a pinion upon that, running the sluw 
gear or slow driving axle, can then be employed very 
easily and with scarcely any noise and with very little 
wear. The flexibility, then, of this system would be between 
the armature shaft and the countershalt. 

Now, there can be a different modification of this, even, 
and I noticed in THE ELECTRICAL WORLD a description of 
one used by an inventor out West in which he used a train 
of gears very similar to all the gears that are on the lathe 
in the ordinary machine shops. That is Professor Henry’s 
method, I believe. Now, that is the perfection of compli- 
cation, and I do not know as I can go any further than to 
mention it in just this brief outline of the various ways 
which I am familiar with, that have been in practical 
operation. There is one other which I perhaps should 
mention in regard to a direct running with no intermedi- 
ate gearing. I ought to have mentioned it first ; it is that 
brought out by Mr. Stephen D. Field lately, and consists in 
using a crank shaft on the end of an armature shaft 
which is attached to a connecting rod. That certainly 
does away with all intermediate gearing, and if he 
can successfully cut down the speed of the revolutions of 
his armatures to apply it to a street car, with all the street 
car difficulties of going so exceedingly slow as to keep 
pace with a mule that has two tons behind him 
and a very cross-grained disposition in front, and 
you have got to go just behind him and cannot go 
before him—if he can cut it down to that slow rate of 
speed, of course, for tramways, there could not be any- 
thing much better. But for lighter suburban roads, where 
you have got the right of way, and where you want to run 
at a rapid rate of speed, of course, then the direct applica- 
tion is superb. 

Mr. 8S. D. FreLp: As to Mr. Mansfield’s remarks, there 
are two ways to obtain the equivalent of speed of arma- 
ture necessary. One is to confine yourself to the ordinary 
two-pole machine, using an excessive number of armature 
turns; the other is to increase the number of poles of the 
machine. This I have accomplished and with oniy two 
brushes. Then, again, with regard to the conduits for city 
traffic, I propose, in introducing a street railroad on a line 
already established, to take out the sleeper bodily and put 
in its place a hollow cast iron girder, the top of which is 
capped with a steel rail with a flange carried underneath, 
giving a slot with a sharp angle to the street surface, so that 
you cannot get a horse’s heel calk into it, but you can have 
your carrier in there. Mr. Martin said that this was 
the only way to carry very high potentials. I propose to 
carry 1,000 volts or more, but atthe same time have the 
minimum strain on the insulators; that is, the insulating 
medium. To accomplish that I establish a power station 
at either end of the line, have two conductors insulated, 
and carry a zinc potential in one conductor and a copper 
potential in the other. Now, every car on sucha line has 
exactly the same potential wherever it may be. By that 
means I can carry as high as a thousand volts on the line 
with great ease, avd you have got to have this bigh elec- 
tromotive force with a largenumber of cars and reasonablv 
sized conductors. Thereis no other way to do it that I 
can see. Then for very large motors I wish to call your 
attention to a little improvement. You know how the 
things will spark unreasonably. I find that the spark is 
not governed by anything particularly. It seems to vary 
with the load, and with the machine, and with the man 
that works it. I thought I would let the spurk govern 
itself. I have put a couple of brushes on the commutator 
at points of nominally equal potential on either side and 


connected them with an auxiliary motor called the brush 


governor. Aslong as these brushes are at the proper 
point no current will pass into them. But let them get 
ever so little out and immediately the current commences 
to go through the auxiliary motor, which turns the brush 
bolder to position of neutrality. The result has been very 
satisfactory.* 

Mr, J. M. PENDLETON: Mr. Martin in his paper took 
the occasion of saying that those who spoke well of the 
accumulator had been looked upon as knaves and fools. 
As the accumulator and its uses have formed the main 
subject of my investigations in electricity, I felt that, al- 
though I have been thoroughly consistent for the last five 
years in the matter, we had now arrived at a time when 
we could boldly face electricians and the public with the 
service and the good service that the accumulator was 
capable of. It isnow some two years since its value in 
connection with electric traction came to my attention. I 
bave appreciated and understood the remarks of our dis- 
tinguished guest, M. Julien, to-night, one of the 
gentlemen whose name was thoroughly familiar to 
me as the associate of M. Camilie A. Faure and 
whose intelligent work in the development and the appli- 
cation of the accumulator to railway traction was appre- 
ciated by us before his arrival in the country. The re- 
marks made to-night will go far to instruct the railroad 
men of America in the fact which we have known long 
since, that the electric motor is the engine best adapted 
for their purpose. 

Mr. MAILLoux: I would like to suggest to Mr. Pendleton 
that he might tell us something about his system in con- 
nection with accumulators, which he has brought for- 
ward and which seem to possess some features of merit, 
namely, the combined conduit and accumulator system. 

Mr. PENDLETON: The system which Mr. Mailloux has 
referred to is a combination of a conduit with an accumu- 
lator system for energizing the motor. On nearly all of 
the systems of electric railways there will be a necessity 
for distribution of passengers at the different termini, and 
it occurred to me some time ago to study up the matter, 
and devise a way of refreshing the accumulator during 
service and in the direct transmission of energy from the 
station to the car. There is always the question of insula- 
prs and loss by resistance which has formed a very difti- 

ult problem, in many instances, to solve, as we know, 
by the different railways which have been established in 
Europe. But by combining the two systems we get extra 
convenience and elasticity. Current is taken directly 
from the dynamo where it is the most economical, and 
over the parts of the line where resistance comes 


* For detailed description see THE. ELECTRICAL Wor p, Nov. 6, 1886, 








severely into play, the accumulator would afford a means 
of propelling the car, as at the termini. ; 

r. PENDLTTON then described the system in detail as 
given in THE ELECTRICAL WORLD. 

Mr. STILEs, of the Van Depoele Company, in reply to 
inquiries stated that his company was running something 
like thirty miles of track daily and about 28 cars. ‘‘ The 
road that we have been running at Minneapolis is being run 
by steam cars. The cars were ordinary cars the same as 
steam cars. We put itinasa poder: pe us affair to enable 
the company to run their cars until they could get some 
ordinance to allow them to run by steam. However, they 
have offered to purchase the apparatus of us but they have 
had some misfortunes and especially in the soda motor 
line. They were trying to operate four soda motors made 
by the Baldwin Locomotive Works. The last time I was 
there, Mr. Hill, the engineer—there were four boil 
built by the gentleman—called my attention to the coal o 
the floor—about two bushels. He said that was the last of 
thirty tons they had used to charge that one motor with, 
and they had not got it to run yet.” 








The Polychromotelepantophotophonograph. 





BY W. J. C. 


A long-haired scientific crank once lived on Russian Hill; 

The march of science failed to march with his ambitious will— 
And his very last invention, which increased his fame by half, 
Was the Polychromotelepantophotophonograph ! 


This instrument so wonderful was fitted by degrees 

With a sounding-board, a diaphragm, aud many rows of keys, 
Besides electric wires and complete harmonic staff— 

As a Polychromotelepantophotophonograph ! 


The Professor called upon me, and in manner shrewd and keen 
Explained the salient features of his intricate machine; 

He seemed so much in earnest that I did not dare to laugh 

At his Polychromotelepantophotophonograph ! 


A large array of instruments was here in one combined 

In a mode more readily assumed than rigidly defined ; 
Hard it is to sift the golden grain of Science from the chaff, 
Ev’n in Polychromotelepantophotophonograph ! 


Whiie the tele did the ‘ distance,” and the photo gave the 
“light,” 

The chromo added ‘‘ coloring,” and graph supplied the ‘‘ write ;” 

Panto was the ‘“ universal "—tbere was nothing done by half— 

On the Polychromotelepantophotophonograph ! 


Poly stood of course for ‘‘ many,” as in many languages 

The subject matter traveled to its goal beyond the seas, 

And, lastly, phono ‘‘ sound ” produced, when needed, in behalf 
Of the Polychromotelepantophotophonograph ! 


We set to work next morning, then, to test the new machine, 
Having first secured connection with the cable submarine, 
And we studied Western Europe from the Tiber to the Taff, 
Through the Polychromotelepantophotopbongrapb. 


We read the very last quotations from the Paris Bourse, 

We heard the infant King of Spain a-screaming at his nurse, 
And next a weighty Reichstag speech by a portly Prussian Graf, 
Via Polychromotelepantophotophonograpb. 


These several experiments went off without a hitch, 

And appeared as colored pictures through the photo-chromo 
switch ; 

So then we got the whiskey out, and a rousing health did quaff 

To the Polychromotelepantophotophonograph. 


To a local lecture room. we went, t:ansmission to begin, 
And polygraphed to Paris, Pesth, Pultowa and Pekin, 
An eloquent description of an Aztec cenctaph 

On the Polychromotvelepantophotophonograph. 


Within a dime museum we exposed the diaphragm 
And photochromed to Smyrna and to Seringapatam 
A vivid living likeness of the double-headed calf, 
Per Polychromotelepantophotophonograph. 


We judged the time had now arrived to put the crucial test, 
So signaled London, Paris, Rome, Berlin and Bucharest. 
We turned on all the switches and the full harmonic staff 
On the Polychromotelepantophotophonograph. 


We opened in the Sand lot on a Sunday afternoon, 

While O’Donnell howled and ranted like a dissolute typhoon, 
Intending there to focus him and his following of riff-raff 
With the Polychromotelepantophotophonograph. 


We had photochromed the lepers, with a dozen new effects, 
And were runniug fifteen languages and eighty dialects, 
When I felt a kind of earthquake—in another moment—Paff ! ! ! 


While I exposed the diaphragm, professor turned the crank 

Till the labor made him thirsty, so he loosened his grip and drank 
A draught of soda sour from his innocent caraffe, 

Smashing Polychromotelepantophotophonograph ! 


The ‘‘ Doctor’s” flow of language strained the heated cozs too 
much 

While simultaneously engaged on Russian and Low Dutch, 

So the old Professor’s soldiering a second and a half 

Killed his Polychromotelepantophotophonograph ! 


When I helped the shattered scientist to get up from the ground 
He presented an appearance that is very seldom found— 

He was polychromed all over, like an erudite giraffe, 

By his Polychromotelepantophotophonograph ! 


You ask me, gentle reader, what became of the machine ? 
I can answer you with certainty ’twill never more be seen; 
The scientific outfit went a-kiting over Kaf*— 
The Polychromotelepantophotophonograph ! ! ! 
—San Francisco News Letter. 





*Kaf isthe mythical impassable mountain, supposed by the igno- 
rant of the Mussuimans to encircle the world; originally the Caucasus. 





NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, } 
New York, Dec. 20, 1886. \ 

I find considerable interest among business men in the work of the 
long-distance telephone people. Mr. Leonard, the local manager 
for the American Telephone and Telegraph Company, tells me 
that the company has already quite a number of special subscrib- 
ers in New York and Philadelphia, paying good rentals, and that 
ordinary New York telephone subscribers are highly appreciative 
of the fact that they can talk directly for five minutes with their 
Philadelphia correspondents for the smallsum of $1. A good deal 
of solid business talk can be crowded into five minutes, and then 
the saving in time over mail or telegraph is something extraor- 
dinary. The Boston circuit is not ready yet, but when it is it will 
be an immense convenience. 

The Sprague Electric Railway & Motor Company has paid its 
respects to the State Tax Department with the sum of about 
$1,100. The increased capitalization of the company is $1,000, 
000, It was formerly $100,000. If anybody has still any doubts 
left as to the future of the electric motor, he should see Mr. 
Sprague’s detailed list of motors supplied and orders on hand. 
The machines are going out to every part of the country as fast 
as they can be made, and the comments of the users are more 
than enthusiastic. Why shouldn’t they be? There is no neater, 
cleaner, simpler, cheaper machine to-day than a good electric 
motor. 

The Empire City Electric Company, 779 Broadway, are 
actively engaged filling some very nice out of town orders for 
dynamo gas lighters, or ‘‘ positive gas igniters,” as they call them, 
A look into their store windows—provided you can squeeze your 
way toa front place—reveals a scene of great bustle and attract- 
iveness. Several figure groups are in motion in one of the 
windows, to the great amusement of passers-by. The motive 
power is electricity, of course. 

Mr. D. Chalmers is back in his old electrical home, representing 
the firm of E. 8. Greeley & Co.,5 and 7 Dey street. Mr. Chal- 
mers has a good field with this big and busy concern, for all his 
energies. 

I understand that no electrical supply stock is complete unless 
it includes Shaw & Geary’s electric vibrating gas burners, and I 
have reason to believe the truth of the report, seeing how good 
these burners are. 

The Excelsior Electric Apparatus Company, 30 Maiden Lane, 
claim to have the only reliable pocket battery with scarf pin at- 
tachment. The price has been greatly reduced. This battery is 
useful also for testing and experiment. 

Mr. A. T. Smith, 6 West Fourteenth street, has invented lately 
a new lava burner for multiple gas lighting. It meets with the 
approval of the trade, and is in demand, It is made in imitation 
of porcelain, and works well. His lava tips are enjoying a good 
sale. Since his removal to new quarters in the same building, he 
has made and brought out several improvements and novelties. 
His electric weather vane, for example, gives indications at any 
point of the direction of the wind. Mr. Smith’s construction de- 
partment is also on the increase, and he is busy fitting out various 
places with complete electrical equipment. 

Mr. Benjamin Blum (formerly with J. H. Bunnell & Co.) and 
Mr. Benjamin Sturges have formed a partnership, and under the 
firm pame of Sturges & Blum are now prepared to do all kinds 
of electrical business. They make a specialty of putting in elec- 
tric bells, burglar alarms, etc. They are located at 150 Broad- 
way and 73 Liberty street. Benjamins have generally been 
favorites from Biblical times down, and as both these gentlemen 
are ‘‘ pushing young particles,” they will be heard from. 

Mr. C. Baxter, 40 Fulton street, Brooklyn, is taking orders 
‘* right along” for his new “‘ Star” bell. It is easy of adjustment 
and dustproof, and sells at a low price. Mr. Baxter is busy also on 
his push buttons, batteries, etc., and on his temperature regulator 
and automatic fire door closer,*working in connection with his 
very sensitive thermostat. 

The Hecla Electric Light Company, 26!¢ East 42 street, have 
just put in one of Hawthorne & Carr’s Shipman engines, and are 
lighting their offices with their own system, in such wise as to 
make a good display of the special features of their dynamo. 

The United States Electrical Company, 529 Fulton street, Brook- 
lyn, have been giving. the Bartholdi gas burner a special trial, 
and express themselves as very favorably impressed. They pre- 
fer it most decidedly. 

The Metropolitan Telephone and Telegraph Company of this 
city is now very busy on the erection of its building at Nos. 16, 
18 and 20 Cortlandt street, nearly opposite the building of the 
Delaware & Hudson Canal Company. It isa ten-story structure, 
which is to be ready for occupancy early next summer, and if 
possible by the first of May. For several years the old quarters 
of the Telephone Company, at Greenwich and Liberty streets, 
have, as your readers know, been very cramped, and no additional 
room sufficient for the business could be obtained there. The new 
building, which is now up to the fifth story, covers a lot 80 feet in 
frontage and 100 feet in depth. The plans are by Mr. Eidlitz, 
the weil-known architect. The design of the front is quiet, but 
rich, the sole material used, with the exception of a few small 
columns of Scotch granite, being a red sandstone of very warm 
color and of excellent effect. The main entrance, a wide, low 
arch, is at the middle of the building. There are to be twoelevat- 
ors, and, of course, the structure is to Le fire-proof throughout, 
beated by steam and lighted by electricity. The first four floors 
will be rented as offices, while the upper floors will be reserved 
for the exclusive uses of the Metropolitan Telephone Company, 
who will have something worth talking about in the way of 
switch-boards and concentration of apparatus. 

The Standard Underground Cable Company bave completed 
about one-third of the new work for the New York Fire Depart- 
ment, under contract for 200,000 feet. This cable is being laid 
east from the new Fire Department headquarters building 
through 68th street to Avenue A, and west from headquarters 
through 68th street, Lexington Avenue and 65th street, and 
across Central Park through Transverse Road No, 1 to 8th avenue 
and 66th street. The number of cables varies along the line of 
route from 17 cables with 102 conductors to five cables with 30 
conductors. The conduit used is a plain pine box, laid in a trench 
two feet six inches in depth. After the cables are laid, the unoc- 
cupied space in the box is filled with melted jpitch, the box-cover 
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nailed on and the trench refilled. This mode of operation possesses 
the merits of simplicity and cheapness, and permits extremely 
rapid work with the most thorough protection to the cables, 

The cables used in this work are six conductor anti-induction 
Waring cables of No. 14 B. and 8. gauge. Mr. Wiley reports 
the Standard Company as working day and night to keep up with 
the demand. 

The Galvano-Faradic Manufacturing Company, 300 Fourth 
avenue, are offering a very fine faradic current medical battery 
for a very small sum, including sponge discs, pole cords, and 
holders. All parts of the battery are nickel and finely finished. 
The top is hard rubber, and the contacts are permanent. The box 
is of the best walnut, polished, and the whole can easily be carried 
in the hand without spilling the fluid. WT. Hi. 








NEW ENGLAND NOTES. 


Branca OFFICE OF THE ELeCTRICAL WORLD, } 
Boston, Dec. 20, 1886.  { 

Mr. W. J. Jenks, manager of the wnunicipa! department of the 
Edison Electric Light Company, is spending a few days in this 
city. 

A. Shuman & Co., a large clothing concern in this city, have 
arected a staff in front of their store having a globe or “ time 
ball” for giving time at exact high noon. The apparatus has 
electrical connection with the observatory at Harvard Uni- 
versity. 

Mr. Jobn E. Hudson, for some months past the general man 
ager of the American Bell Telephone Company, has been elected 

also vice-president to succeed Mr. Charles P. Bowditch. 

Mr. R. M. Kimball, for several years the general manager of the 
Electrical Development & Manufacturing Company, of this 
city, has tendered his resignation, which will take effect Jan. 1, 
1887. 

The Wainwright Manufacturing Company, of Boston and New 
York, are building a very large feed water heater for the Wil- 
mington City Electric Light Company, of Wilmington, Del. 
The Wainwright heater is evidently finding favor among electric 
light people. 

The Wheeler Reflector Company, of this city, has just received 
a large contract from the U. S Government for furnishing 
shades and reflectors for incandescent electric lamps in several of 
the public buildings in Cincinnati. 

An authentic report comes from Fitchburg, Mass., that a new 
industry has been established in that city under the name of the 
‘Fitchburg Manufacturing Company.” One of the company’s 
specialties will be the installation and equipping of small electric 
light plants. 

Messrs. H. C. Williams & Company have purchased the plant 
and good will of the Taylor Manufacturing Company, New Brit- 
ain, Conn. Electric call bells and other electrical specialties will 
be manufactured. 

Messrs. W. L, Faxon, John C. Randall and C. A. Faxon, of 
Quincy, Mass., have filed with the Secretary of State a petition 
to the Legislature for incorporation. Their purpose is to build a 
strect railway in Quincy to be operated by electricity or a motive 
power other than steam. 

Mr. Dwight Slate, manufacturer of drills and special machin- 
ery, at Hartford, Conn., has recently purchased the plant of the 
Ballou Manufacturing Company. He will hereafter give much 
of bis time to the making of all sizes of the celebrated ‘‘ Ballou ” 
lathe. 

In the 18th annual report of the Board of Fire Commissioners 
of Boston (just issued) for the year ending April 30, 1886, there 
is a table (No. 5) giving ‘‘ the different causes of fires ;” and it is a 
noticeable fact—that while ‘'27 were due to gas, and 74 to 
kerosene lamps and stoves,” only ‘‘ 4” were attributed ‘‘ to electric 
wires,” 

The new electric signal device which is about to be given a trial 
on the Arlington branch of the Boston & Lowell Railroad is 
simply the Union Switch and Signal Company’s rail circuit sys- 
tem, with the difference, that instead of having a target beside 
the track for the engineer to look at, a bell is rung inside of the 
cab. This is accomplished in a simple, complete and unerring 
manner. 

Mr. C. F. Hutchinson, late manager Baltimoie & Ohio Tele. 
graph Company’s principal office in Boston, and Mr. Wm. M. 
Fisher—connected with the Commercial Cable Company—re- 
cently formed a co-partnership for the purpose of carrying on 
business in New England (with offices in Boston) as contractors 
and builders of telegraph lines. 

Messrs. Blodgett Brothers & Company, of Boston, are manu- 
facturing a large number of annunciators for hotels, clubs, resi- 
dences and elevators. The style and quality of the work turned 
out of the factory of this well-known firm is always of a very 
high order. 

A recent visit to the factory of the Smith Electrical Company, 
Attleboro, Mass., verified the report that I heard some time ago, 
relative to the attractive line of electrical goods made by Messrs. 
Swift & Smith, the predecessors of the present concern. One of 
the novelties which most engrossed my attention was the nickel- 
plated gas-lighting key. Formerly wooden buttons or keys were 
used, which were found to get out of order ; and there is now 
substituted a material that will neither sbrink nor swell, and that 
adds to the beauty of the goods. 

This is an unusually busy season with the Billings & Spencer 
Company, manufacturers of drop forgings and general machinists’ 
supplies at Hartford, aud sume overtime work may have to be 
done to get out goods for orders already in hand. At that place 
there is being made, among other things, a lot of engine forgings 
for the Westinghouse engines, which will require for their produc- 
tion forty tons of metal. Chemically pure copper commutator 
bars for electric generators are now being turned out in one solid 
piece, instead of being, as heretofore, made in two pieces and 
joined by soldering. Orders for supplies for electric machinery 
are now with this concern from tbree large electrical companies. 

The New Haven (Conn.) Electric Light Company started up its 
incandescent lights of the Thomson-Houston system on Monday 
evening, Dec. 13, with 600 lamps in circuit. The company is 





said to bein a most satisfactory and prosperous condition, and 
both its are and incandescent systems are spoken of highly by the 
At present the capacity of the plant is 


citizens of New Haven. 


about 450 arc lights, together with the incandescents referred to 
in the foregoing. 

The Secretary of State has filed the petition, for presentation to 
the Massachusetts Legislature, of Thomas J, Mayhall, of Reading, 
that, on forming a railroad corporation under the general law, 
authority may be granted to him to build an elevated railway 
between Jamaica Plain and Boston Common, to be operated by 
cable, electricity, pneumatic tube or steam; of Jolin W. Candler, 
Roland Worthington, M. D. Ross and others for incorporation as 
the Boston Elevated Railroad Company, with power to build, 
maintain and operate an elevated railroad from some point at 
Franklin Park to some point at or near Post Office Square, Park 
Square or Scollay Square, all in the city of Boston. 

The Manufacturers’ Gazette (Boston) says: The activity of 
those interested in the elevated railroad projects in and about this 
city indicates that the incoming legislature will be asked to facili- 
tate the inauguration of these enterprises. This possible compe- 
tition may induce our horse railway companies to exhibit a higher 
regard for the welfare and convenience of their patrons, and per- 
haps to stimulate the introduction of the cable system, or the use 
of electricity as a motor for propelling street cars. There is room 
for improvement over present systems. 

The Boston Consolidated Street Railway petitions for authority 
to construct, maintain and use railways in Brookline, Cambridge, 
Somerville and Chelsea. In conversation with a reporter, Presi- 
dent Powers said in relation to this petition that it meant simply 
an extension of the company’s charter by the Legislature, and 
that before any further move could be made it would be necessary to 
petition, in the regular way, the city governments of the three cities 
interested. The charter now gave the company power to operate 
lines in Boston, part of Brookline, Malden, Medford and Everett. 
It desired privileges which had been readily granted to other 
companies. It wanted an extension of the privilege in Brookline, 
an opportunity to extend into Cambridge and build a depot there, 
and to lease or build in Somerville and Chelsea. No detinite plan 
had as yet been formed, and, as had already been said, if the 
Legislature should act favorably on the petition it would then be 
necessary to go to the several cities and get their permission to do 
what the company should desire. Mr. Powers gave expression to 
the opinion that at no distant date electric motors were destined 
to take the place of horses. 

The Citizens’ Electric Light Company, of East Boston, is now 
lighting the Spalding Cable Works (on the wharf of the Atlantic 
Works) with nine of the Bernstein Company’s ‘‘ Jumbo” lamps, 
and also the factory of Thomas Strahan & Company, Chelsea, 
Mass., with the Bernstein 32 candle-power lamps. The Citizens’ 
Company added a 25-light American machine this fall, and is 
now nearly filled up to its full capacity—125 arc lights. 

W.. 1. B, 
SPRINGFIELD, Mass., Dec. 18, 1886. 

The local Homestead, in its issue of Saturday, Dec. 4, had the 
following pleasing and merited remarks concerning a faithful 
officer and estimable gentleman : ‘‘ Mr. John J, Moore, manager 
of the Springfield Electric Light Works, was tendered in Septem- 
ber last a position with the Thomson-Houston Company of Boston, 
which he accepted, and submitted his resignation at the time. 
It took effect Dec. 1, and bis going was the occasion for a very 
pleasant surprise, Tuesday evening, when the employés gave him 
a handsome hammered-silver tea service, worth $75. Mr. Bowen, 
the Assistant Manager, voiced the feelings of the men in a neat 
presentation speech, and Mrs. H. S. Hyde gave a fine set of table 
linen as a fit accompaniment. Mr. Moore first entered the service 
of the company as book-keeper in 1881, and in 1883 was given 
the management of the plant. It is no injustice to say that 
when he took hold the company had been losing money, the 
lights were unsatisfactory, and business men who tried 
them were ordering them out. Mr. Moore was given the 
fullest liberty in management, and he is proud to see that to- 
day the plant and service stand among the firstin New England, 
and the Thomson-Houston Company send to this city business 
men who wish to see their system in perfect working. An 
unsolicited letter from Mr. Brophy, the chief inspector for the 
New England Insurance Exchange, says, after acknowledging 
that he came here prejudiced against the company’s efficiency by 
outside reports, ‘ Your lights burn with unusual steadiness and the 
dynamos show, unusual care and attention. Iam very much 
pleased and think the company ought to be.’ Mr. Brophy went 
over all the lines personally, and adds other praise in detail. Itis 
Mr. Moore’s successful efforts in this work that win him his new 
position, wherein he will look after the Thomson-Houston Com- 
pany’s interests at various points. * * * * The Springfield 
Company, by the way, is doing quite well, and its original capa- 
city of 50 lights is increased to a system of 250 arc lights and 400 
incandescents, with 20 horse-power in motors.” Mr. Jerome 
Hyde, who succeeds Mr. Moore, is spoken of highly by the people 
of Springfield, and is said to be thoroughly posted in the work he 
has undertaken. 








PENNSYLVANIA NOTES. 


ALTOONA, Pa., Dec, 12, 1886. 

The Altoona Electric Light Company started on Dec. 6 
with 1,500 Edison lightsin circuit. The building is of brick, 55 
feet long by 40 feet wide, finely finished and fully equipped with 
the latest improved machinery. Three boilers in the rear, 
each of 100 horse-power, and built by the Taylor Manufacturing 
Company, of Chambersburg, Pa., are constructed after the most 
approved pattern. The engine room. contains three automatic 
high-speed engines, two of 120 horse-power and one of 90, all 
built by the Taylor Company. They daily give evidence of the 
good work tkis company is able to turn out. I am giad to see this 
compapy entering in the field of competition for furnishing close- 
regulating engines, and wish them success. Unquestionably they 
are good engines in every sense of the word. Six dynamos capable 
of furnishing 3,400 lights are belted direct. So pleased are the 
people of this town with the light that new customers are enrolled 
daily: 

Though this plant is not among the largest ones installed by 
the Marr company, it makes up in quality what it lacks in quan- 
tity. Every detail has been so carefully carried out that, as in 
every other plant which this well-known construction company 








has put up, satisfaction prevails. Their connection with a station 


seems to be a guarantee of first-class work, Their electrician, 
Thomas Spencer, spared no pains to place the apparatus in the 
best way, both as regards convenience and beauty. He has in- 
troduced several new features in the arrangement of the electrical 
appliances, A company may well feel proud of securing the ser- 
vices of such a man. The much talkeJ of accidents have not 
occurred, and the gas company has each day more meters on its 
hands. Pp. C, F. 








PHILADELPHIA NOTES. 


PHILADELPHIA, Dec. 20, 1886. 

The electricians and manufacturers of electrical supplies of all 
kinds are remarkably busy at this season, as they have been for 
months past; and are looking forward to the most successful sea- 
son they have ever enjoyed. Business is, of cours2, rapidly ex- 
panding; every day brings some new developments. The demand 
for electric lighting can only properly be spoken of in the superla- 
tive. 

About three months ago the Schuyler Electric Light Company 

became financially involved by the sudden departure of the 
President for Canada. Since then they have been working out 
some kind of plan by which they could resume operations, This 
has been a pretty tedious task, because it involves so many interests, 
but the plan is so nearly completed that they expect to begin the 
new year with a new company and a large working cash surplus. 
In the meantime the corps of electricians have been busily en- 
gaged in perfecting improvements in the way of automatic regu- 
Jators and the use of incandescent lamps on are circuits. The 
Philadelphia agency has been quite busy putting in plant. 
Its recent installations, being all arc light plants, are as follows: 
One at Cape May, N. J., 50 lights; one at Millville, N. J., 100 
lights; one at Belvidere, N. J., 75 lights; one at Bay Ridge, Md., 
for the Baltimore & Ohio Railroad Company, of 30 lights; and in 
Philadelphia, one at Croft & Allen’s, of 30 lights, and one for the 
Mason Fruit Jar Company, of 30 lights. The Philadelphia agency 
is at 55 South Third street, under the management of Mr. Stephen 
Holbrook. 
The Cleverly Electrical Works, at 1018 Chestnut street, are, it 
is well known, especially engaged on electrical appliances for ga; 
lighting, being connected with and manufacturiug all the work for 
the Pinkham Electric Gas Lighting Company. This concern has 
lately fitted up several fine residences. The Cleverly Works are 
also the agents for the ‘' Little Giant” battery, for which they 
claim economy, endurance, high electromotive force, low interna! 
resistance and the perfection of convenience, in telephone service, 
electric gas lighting, electric clocks, electric bell and annunciator 
work, 

The Cornish Electric Bell Company, of 1111 Chestnut street, 
are agents for the Western Electric Company, They have fitted 
up a number of large buildings in this city, among which might 
be mentioned Wanamaker’s Grand Depot, the Girard Hous», the 
Aldine, the West End Hotel and various others too numerous to 
mention. 

The Partz Electric Battery Company continues to make a 
specialty of batteries for distinct purposes. Their portable 
battery is safe for rough transportation. Their cabinet battery 
for administering shocks, etc., can be used, it is said, for two 
years with but slight decrease of power; and when finally ex- 
hausted can be easily restored by renewing the exciting solution. 
Their acid gravity battery has proven very successful for small 
electric motors, incandescent lights, cautery, electro-plating, 
laboratory work, etc. Their open circuit battery is well spoken 
of for annunciators, telephones, bells, gas lighting appliances. 
Their improved copper gravity battery is highly recommended 
for light work requiring a constant current. 

The Electro Dynamic; Company, 212 to 224 Carter street, are 
the manufacturers of the Edco system of electric lighting both 
direct from the dynamo and also in connection with the storage 
batteries cf the New York Electrical Accumulator Company. 
These accumulators are similar to those used by the Electric 
Power Storage Company of London, Eng., and the same as 
those used in Vienna, Berlin, and other large cities on the Con- 
tinent. You recently illustrated one form. The company also 
manufacture the Griscom double induction motor for light work, 
larger motors for various purposes, automatic and Edco batteries, 
electric lamps, and general electrical work. 

Dooner is showing his wisdom by doing away with the puneu- 
matic system at his hotel and replacing it with electric bells. 

The Knickerbocker Ice Company’s new building, at Sixth and 
Arch streets, is fitted throughout with electric bells and appli- 
ances, 

The Novelty Electric Company, of Fifth and Locust streets, are 
doing a very good business. 

Partrick & Carter, of 114 South Second street, have a specialty 
in the ‘‘ return” or ‘‘ guest call” system. This is composed of an 
annunciator for office, as usual, but having a series of push but- 
tons attached to same case and under the dial of the annunciator. 
These buttons correspond with the number of rooms. In case of 
fire, two or three of these buttons can be pressed at once, thus 
rapidly alarming the occupants of the rooms. They also combine 
a general fire alarm by which the bells in all the rooms of the 
house can be rung at once or separately by merely turning a 
handle or crank. 

The Brush Electric Light Company, at their station 20th and 
Johnston streets, are running sixteen No. 8 Brush dynamos, ten of 
which are feeding sixty lights and the other six fifty lights each; 
two No. 7, one running thirty lights, and the other eighteen. The 
dynamos which are located on the second floor are run by a pair 
of 24x28 Corlissengines and eight Porter-Allen 8x16 engines. The 
plant is running very nearly full. The company have about 100 
miles of aérial wires. The Cleveland Motor Company, 20th and 
Johnston streets, have had a very excellent demand for their 
motors. 

This city has about 350 arc lamps in use now and will add 
about 135 next year. The number for next year is limited by the 
amount of money available for that purpose rather than by a re- 
luctance on the part of the city to increase the number. 

The Keystone Electric Light and Power Company have their 
station on Sansom street, above Seventh. Their plant consists of 
four steel boilers carrying 110 lbs. working pressure; three West- 
inghouse engines rated at 75 horse-power, with 80 Ibs, of steam, 





but with the pressure they carry will develop 110 horse-power 
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each ; three Westinghouse dynamos with a capacity of 500 six- 
teen candle-power lights each, but they have carried as high as 
580 to 600 lamps without any difficulty. The engines and dy- 
namos are set at an angle with the walls of the station, and the 
dynamos fitted on compound slides on the foundations, so if one 
engine breaks down, by sliding the dynamo bodily 16 inches, it is 
brought in iine with the second belt wheel of the adjacent engine, 
and, by running up the pressure in the boiler, one engine runs the 
twodynamos. They use no oil cans at all, the oil being kept in 
elevated tanks in the boiler room. It is bronght down by a sys- 
tem of pipes to the dynamos, engines and cylinder lubricators. 
The oil is collected again in suitable pipes and carried back to the 
tanks, They couple all their dynamos together on the omnibus 
wires in the usual way, but their field circuits are coupled up so 
as to render it impossible either to reverse the machines or to 
short-circuit them in case of a belt coming off while two machines 
were coupled together. They use the Standard Underground 
Cable Company’s cable entirely, and have no less than sixty-six 
cables leaving their station. These cables are calculated for and 
are laid out to get rid of feeder regulation altogether. These 
dynamos are so self-regulating that they run from one to 500 
lights without any other change than less than a \ in. 
movement of the brushes. They have run day and night, stop- 
ping only a few hours on Sunday for three months. They run 
lamps of all power from 10 to 150 candle-power. This is one of 
the electric companies in which the parties have abundant faith 
in their own apparatus, as the entire stock of the company was 
subscribed by the employés and members of the various Westing- 
house interests. 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, t 
CuicaGao, Dec. 18, 1886. 


The Fort Wayne Jenney Electric Light Company are furnishing 
the Armour Packing Company, at Kansas City, Mo., with a 
60-light arc plant. 

Gen. A. K. Stiles, of the Van Depoele Company, is home from 
the East. 

Some recent orders of the Van Depoele Company are: 20 city 
lights for Sherman, Texas, and 60 commercial lights for the same 
place. Th: city pays a rental of four thousand dollars a year for 
the 20 city lights. The Sherman order was received through 
Captain J. H. Andrews, of Denison, Texas. 

The Van Depoele Company is also furnishing a 20-light plant 
for the Russeil Wheel and Foundry Company, of Detroit. 

The Electric Storage, Light & Power Company at East St. 
Louis, Ill., bas been incorporated with a capital stock of one 
million dollars. The incorporators are Sylvanus L. Trippe, Ed- 
win S. Chester, James F. Ewing, James L. Huse, and Dennis F. 
Slattery. 

In Minneapolis, Minn., Arthur S. Huey has commenced action 
against bis partner in business, W. A. Sheldon. Mr. Huey’s state- 
ment is to the effect that they entered into a partnership little 
more than a yearago under the name of the Municipal Electric 
Lighting & Construction Company, the plaintiff putting into the 
business as a beginning $1,000, while the defendant put in his 
contract for the Edison incandescent electric light, the exclusive 
sale of which he held. At the end of three years they were to 
dissolve partnership, each to take one-half of the proceeds. In the 
meantime, the plaintiff claims that Sheldun has appropriated 
large amounts of the partnership funds, and in order to conceal 
the same had falsified and refused to balance the books, of which 
he was in charge. ° 

In his action Mr. Huey requests a dissolution of partnership and 
that the defendant may be enjoined from farther interfering with 
partnership interests. 

Mr. Forée Bain, of 95 and 97 E. Indiana street, Chicago, finds 
his capacity taxed to the utmost in taking care of the work in his 
line which comes tohim. Mr, Bain’s business is already an as- 
sured success, and the prospects for the future are very flattering. 

The Bennett Telephone & Electric Company, of Indianapolis, 
Ind., have no cause to complain for lack of orders, their only dif- 
ficulty being to keep up with the demand for goods in their line. 
They make only the best of goods, and fully deserve the success 
which their business is achieving. 

Col. 8. G. Lynch, of 146 La Salle street, Chicago, furnishes 
me the following telephone stock quotations : 





NE ON ee cc intl soln dee bi ewabe te chine aiaees $159@$161 
CE CIR ra cso caichaveckd a dses nhue kee wenn? tat 49@ 50 
CE O56 57,57 9-5 64840 aS CEST WAS. Aber Ceo RS aS REE 375@ 400 
SCE S Sala w'es eek dasa se sae aos ch'vha des cavaessesen 20@ 22 
NS a aie Paine Ne pa np bench phn es REO A eG 80@ 85 
NE on on boos oh da bveasiega eeeecnnee Reaate 30@ 33 
pS a OR SIRI RS ia oe NE aa 16@ 19 
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I oe tere kaee ks “Gans Caawake > a caeia aes baeed ane 17@ 19 
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THE TELEGRAPH, 

Quick Time.—On Dec. 19, the Canadian Pacific Railway, 
working in connection with the Commercial Cable, had a test of 
speed between New Westminster, B. C.,and London. Messages 
were exchanged, it is said, in one minute. 

The International Cable Company.—The proposed new 
ocean cable to be laid by the ‘‘ International Cable Company,” 
is an English scheme, and the bulk of its shares are in English 
hands. The cable will be made at Henley’s works, North Wool- 
wich, The cables of the new route will connect at the Azores, 
The friendly relations of the company with Mackay and Bennett 
give rise to suspicions that there is an ulterior object in connection 
with the enterprise. 

Bucket Shop Business.—When stocks are active, it is 
estimated, upwards of 500,000 shares are bought and sold in the 
New York bucket shops as against 600,000 in the Stock Exchange. 
In dull times the sales in the bucket shops and in the consolidated 
board actually surpass in amount the sales on the Stock Exchange 
by 100,000 shares or more. The cream of this business is skimmed 





by the Public Grain and Stock Exchange, Limited, the largest 
bucket shop in the country and probably in the world. This in- 
stitution with the imposing name is better known as the ‘* Big 4 of 
Chicago.” 


The concern rents half a dozen rooms on the sixth floor 





of No. 18 Broadway, and boasts of 128 branch agencies through- 
out the United States. 


THE TELEPHONE. 


Brussels and Paris will have complete telephone inter-com- 
munication by January 1. 

A Pole Suit Discontinued.—The suit of the First Presby- 
terian Church, Brooklyn, against the New York & New Jersey 
Telephone Company, to stop the erection of a pole in front of the 
Church property, has been discontinued by mutual consent. 

New Zealand.—<According to figures received by Gen. C. 
H. Barney from Dr. C. Lemon, of New Zealand, that colony has 
1,755 telephone subscribers. The capital invested by the govern- 
ment in exchanges is $185,000, and the annual receipts are 
$70,000. There are 81 private wires. 

The Rochester Troubles.—A Citizens’ Mutual Company 
has been formed at Rochester by the opponents of the Bell Com- 
pany, which meantime shows no sign of withdrawing from its 
present position, as to the revised rates. The Citizens’ Company 
has about $50,000 subscribed, and is looking into the merits of a 
new writing telegraph systerh and a new telephone. 

The Southern Bell.—The Southern Bell Telephone Com- 
pany, doing business in the Southern States, has declared a regu" 
lar quarterly dividend of 144 per cent., and an extra of 314 per 
cent. for payment Jan. 3, to stock of Dec, 23. This year this 
company has paid 144 per cent. regularly, and the same extra 
each quarter, making 3 per cent. quarterly and 12 per cent. for 
the year. It now enters upon what amouuts to 5 per cent. quar- 
terly payments. 

Suicide by Telephone.—According to the Figaro, a young 
lady committed suicide at Brussels the other day under very ex- 
traordinary circumstances. Having heard of the unfaithfulness 
of her lover, she called him up at his place of business by tele- 
phone and asked him if it was true he was going to marry 
Mile. ? He replied that it was quite true. ‘* Then good- 
bye forever,” were the next words that reached his ears, followed 
by the report of a pistol. The poor girl had shot herself. 

The Government Sait.—A special dispatch from Washing- 
ton of Dec. 14 says: Government counsel are hard at work pre- 
paring the papers, which will be filed in Boston, in the suit against 
the Bell Telephone Company, -within a few days. Some of the 
counsel will go over to Boston to fermally institute the proceed- 
ings. Solicitor-General Jenks and ex-Senator Thurman will prob- 
ably not go on until the argument is about to begin. Every effort 
will be made to expedite the case, so as to get 1t to the United 
States Supreme Court as soon as possible. 

“Margin” by Telephone.—A Wall street broker declares 
that the night before the recent slump he dreamed of a panic, and 
that in his efforts to call up his customers for more margin 
through the telephone, that instrument could not stand the strain 
and actually flew to pieces. Asarule, Wall street men are very 
superstitious, and acting on the premonition of the dream the 
broker in question saved himself trouble on the occasion alluded 
to by calling up his customers early in the day on reaching his 
office before the Exchange opened. His customers accredit him 
with having received inside information, but he says he acted en- 
tirely on the hint or warning of his dream. 

















THE ELECTRIC LIGHT. 


St. Albans, Vt., is to be given the electric light by W. T. 
Smith and associates. 

The Biddeford, Me., plant, beginning with 100 arc lights, is 
put in by the American Company. 

Franklin, Pa.—Messrs. F. W. Mitchell and D. C. Grant are 
interested in a plan to put in an electric light plant at Franklin, 
rs. 

In Agricultural Machine Works.—Messrs Whitely, 
Fassler & Kelly, of Springfield, O., have put a Brush arc plant in 
their immense works. 

Chillicothe, O.—Mr. F. Juneman, of the Brush station, has 
secured additional city contracts and is putting in Brush appara- 
tus to meet the demand. 

The Dardanelles are now lighted by electricity, much tothe 
satisfaction of the Turkish military authorities, who are going to 
extend the work around Constantinople. 

The American Electric Construction Company, 
Limited, has been incorporated in this city by H. E. Irvine and 
others, with a capital stock of $20,000. 

Steubenville, O.—The Electric Light and Power Company, 
of Steubenville, N. Y., has been incorporated by C. H. Steele and 
others, with a capital stock of $50,000. 

Ia a Car Factory.—The Youngstown, O., Car Manufactur- 
ing Company have just put in a 20 light Brush machine, driven 
by a Buckeye. The plant is greatly liked. 

The Armington & Sims Engine Co,, Providence, R. I., 
have decided to enlarge their engine establishment so as to be able 
to get out more work to fill their orders. 

Sandusky, O.—The Sandusky Electric Light, Fuel Gas 
and Supply Company are increasing their Brush plant. They 
consider the light the steadiest they have seen. 

Muncie, Ind.—Mr. James Boyce has put a Brush incandes- 
cent plant in his flax works, and has added to the central incan- 
descent station a Brush 1,200 c. p. are plant. 

Elizabeth, N. J.—The Westinghouse Electric Light, Heat and 
Power Company, of Elizabeth, has been incorporated by H. W. 
Pope and others with a capital stock of $100,000. 

La Fayette, Ind.—The La Fayette Brush Electric Light 
Company has recently put in two more Brush macbines of 45 
lights each —1,200 c. p.—and a new Buckeye engine. 

Morristown, N. J.—-The Morristown (N. J.) Electric Light, 
Heat and Power Company has been incorporated by the well- 
known electrical engineer, H. W. Pope, and others, with a capital 
stock of $50,000. 

Washington, D. C.—The Jarvis Engineering Company 
Boston, have received an order to set five steel boilers, with the 








Jarvis patent boiler setting, for the United States Electric Light 
Company, Washington, D. C. 

Railroad Shops Lit Up.—The Pittsburgh, Cincinnati & St. 
Louis Railroad Company are doing a large part of their work by 
electric light, having already put Brush arc plants in their sbops 
at Dennison, O.; Columbus, O., and Indianapolis, Ind. 

Portland, Me.—The business of the Consolidated Electric 
Light Company, of Portland, Me., is increasing very rapidly. Ar 
additional fifty-light American machine with lamps was shipped 
last week from New York, and General Manager Sawyer con- 
templates a further increase of arc and incandescent apparatus, 
as well as the introduction of a number of Sprague motors. 


Springfield, I1l.—Mr. A. L, Ide, of A. L, Ide & Son, engine 
manufacturers. Springfield, Il]., and president of the local electri« 
light company, using the American system, gave orders while in 
New York last week for two twenty-five lighters to be shipped 
at once to his company. He reports the business of the company 
in splendid condition, and its light as very popular. 


The Hartford Light & Power Company are displaying 
an energy worthy of old Connecticut. Without having a thing 
in place at the time of the order, the company three days later 
furnished incandescent lighting from its plant to a large local 
fair. The plant already includes a600-light Mather machine and 
two 60 h. p. Westinghouse engines. Orders for 1,200 incandes- 
cent lights have already been received, and those installed are 
giving great satisfaction. Among those interested are W. F. 
Henney, B. F. Simmons, D, Henney and P. H. Woodward. The 
offices are at present with the Hartford Steam Heating Company. 


Pittsburgh, Pa.—Mr. Eugene Ingold, general manager of 
the Pittsburgh Electric Company, and a general agent of the 
American Electric Manufacturing Company, was in the city last 
week and reported business in good condition throughout bis terri- 
tory. Mr. Ingold says that the gas companies, so far as he has 
been able to visit them throughout Pennsylvania and Ohio, ‘‘ are 
very much pleased with the prospects of t-usiness between the gas 
companies and the American Electric Manufacturing Company, 
nearly all of whom express a determination to put in American 
apparatus in connection with their gas plants during the coming 
year.” 

Officers of the American Company.—A change has just 
taken place in the executive management of the American Electric 
Manufacturing Company. Mr.H. EE. Irvine, who has been so 
long associated with it as treasurer, has accepted the presidency 
of the American Electric Construction Company, which is organ- 
ized for the purpose of building electric light plants throughout 
New York State, and Col. W. R. Steadman, treasurer and 
general manager of the Newport, R. I., Gas Company, said to Le 
one of the ablest gas engineers in the country, has accepted the 
treasurership of the American Company in place of Mr. Irvine. 
Co]. Steadman brings to the American Company not only his 
ability as an engineer and a first-class business man, but is looked 
upon as the representative of the gas interest in the American 
system of electric ligbting. 

In the Far West.—The Seattle, Wyo., Intelligencer says : 
The Edison Electric Light Company of this city have re- 
ceived 25 new arc lights. They are of the Thomson-Houston 
system, of 2,000 candle-power each. The company bave demand 
for more of the lights than they can supply. Workmen are busy 
placing new lamps in position. The firm of Mitchell, Sparling & 
Co., electricians, are very busy atthe present time. Mr. Sparling is 
superintending putting in the piant of the Edison incandescent 
lights at Spokane Falls, and Mr. 8. Z. Mitchell is kept constantly 
on the move between points in the northwest where the Edison 
system is being introduced. Mr. Mitchell superintended the in- 
troduction of the system into Seattle, and is now arranging to put 
plants into Victoria, Portland, Tacoma, Olympia, Port Townsend 
and Steilacoom. The plant at the latter place will be one capable 
of supplying 250 16-candle power lamps, and will be for the use 
of the Hospital for the Insane. There is talk of the Edison lights 
being introduced into many of the Eastern Washington cities 
during the coming year. 








APPLICATIONS OF POWER, 


San Diego, Cal.—An electric railway on the Enos elevated 
system is proposed by Mr. D. G. Dexter. 

Ann Arbor, Mich.—The Common Council has under con- 
sideration the project for establishing an electric street railway. 

Minneapolis, Minn.—The City Council bas passed an ordi- 
nance extending until November, 1889, the limit for the use of 
steam power on the road entering the city. 

Columbia, Tenn.—The Columbia Street Railway Company 
has an exclusive right for 30 years to operate a road by horse or 
electric traction. 

Bladensburg, Md.—A company has been formed to operate 
a road eleven miles long, between Washington and Bladensburg, 
by electricity. 

Brooklyn, ‘N. Y.—The Brooklyn & Coney Island Railroad 
Company is to extend its line, and will experiment with steam, 
electric, petroleum and soda motors. 

Lenox, Mass.—Mr. Stephen D. Field will, it is stated, build 
an electric railway on his system, from Lenox to Glendale, at a 
cost of $150,000, Lenox is a great summer resort for well-to-do 
New Yorkers. 

Against Animal Power.—The day of horse cars on our 
crowded streets is drawing toaclose. This isthe age of ma- 
chinery, and passengers can be moved by much more economical, 
more efficient and cleaner agencies than animal power. Ina 
sLort time they will be as much behind the age as stage coaches 
and town criers.—Boston Herald. 

Vetoing a Railway Grant.—Mayor Grace sent to the 
Board of Aldermen, on December 15, a veto of the resolutions grant- 
ing the city’s consent to the construction of an electrical surface 
railroad, as proposed by the North and East River Railroad Com 
pany. In the resolutions it was specified that the road should be 
run under the Bentley-Knight electrical system. This, the Mayor 
says, precludes competition. He also says that, as the proposed road 
is torun more than 1,000 feet over the tracks of the Belt Line, and 
as the grant would be of use only to the company having an arange- 
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ment with that corporation, there could be no competition. He 
also suggests that the Aldermen should fix a minimum price at 
which franchises should be disposed of. The proposed road is to 
run on Svuth, Fulton, West and other streets, and proposes to 
connect most of the East and North River ferries, It is thought 
that the franchise will yet be granted. There is great need of a 
line on Fulton street, and the electrical project meets with 
general favor. 








PERSONAL, 


Mr. M. W. Goodyear, of E. 8. Greeley & Co., has been 
elected Worshipful Master of the U. S. Lodge 207, of Masons. 

Mr. Frank Magee, of the Electrical Supply Company, has 
just returned from a successful business trip west and south. He 
reports business and the outlook as favorable. 

M. Ed. Julien has been created a member of the French Le- 
gion of Honor, in recognition of his work in the field of electric 
railways. King Leopold, of Belgium, has also sent M. Julien a 
cablegram congratulating him upon his success at the Paris Ex- 
hibition, referred to in our last issue. 

Mr. T. N. Vail.—A report is current in Boston that Mr. Vail 
resigns from the presidency of the Metropolitan Telephone Com- 
pany, of New York, to enable him to give his undivided time and 
attention to the accumulator business, probably making Boston 
his headquarters again, with offices in either the Mason Building 
or in that occupied partly by the Bell Company. 

Mr. W. B. Somerville.—The severe strain that Mr. W. B 
Somerville, the chief of the press bureau of the Western Union, 
has been under in the past few years in the telegraphic strike and 
other exciting events of such character has completely under- 
mined his health, and for several months past he has been quite 
an invalid, attributing his trouble to malaria. He is, however, 
rapidly recovering his former strength and color, and congratu- 
lates himself on a complete restoration. He daily takes a journey 
on the Staten Island ferry to enjoy the benefit of the air, and 
contemplates a voyage to one of the seacoast Southern towns. 

Mr. C. P. Bowditch.—It is learned from a source believed 
to be reliable that Mr. Charles P. Bowditch, vice-president of the 
American Bell Telephone Company, and also a director and active 





member of the Executive Committee, has resigned these offices on 


account of the demands of his private business. Mr. Bowditch is 


also a director in the New Engiand Telephone & Telegraph Com- 
pany, and is expected to sever his connection there also. Mr. 
Bowditch is held by some of the sub-companies chiefly responsible 
for the firm and uncompromising attitude of the parent company 
toward the subordinate organizations, and as other changes in 
the Bell board are rumored, some modification of the past policy 
of the Bell Company is hoped for.—Boston Herald, 


MISCELLANEOUS NOTES, 


An Italian Electrical Society is proposed, after the style 
of the International Society of Electricians of Paris. 

The Empire Electric Manufacturing Company has 
been incorporated in Brooklyn, N. Y., by J. W. Fowler and 
others. - 

Erratum.—lIn one of our references last week to the bucket 
shops, the Commercial Telegram Company was spoken of as the 
Commercial Cable Company. 

Electric Time.—The Electric Time Company, of Water- 
bury, Conn., bas been formed with Geo. M. Chapman as 
Manager. It will use the Warner system. The offices are in the 
Scovell House block. 


SPARKS AND FLASHES, 


For Swelled Heads.—An English wigmaker has invented 
an electric hat, which he claims is a perfect cure for nervous head- 
aches and neuralgia. The apparatus consists of a small battery 
placed inside the lining of an ordinary silk hat, with the flat ter- 
minals outside the lining, so that when the hat is put on a cur- 
rent of electricity passes between the terminals and diffuses itself 
all over the wearer’s head. 


BUSINESS NOTICES 


OFFICE OF LigHT-HousE ENGINEER, THIRD DistTRICcT, } 
TOMPKINSVILLE, Staten Island, N. Y., Nov. 18, 1886,  ( 


Messrs, E. P. Hampson & Co., 36 Cortlandt Street, New York : 
GENTLEMEN : It affords me great pleasure to send you this ex- 





























pression of the entire satisfaction given by the steam plant, con 


sisting of one 50 b. p. Armington & Sims Automatic High Speed 
engine, one horizontal tubular boiler, together with heater, pump 
and other accessories, which was furnished and erected by you in 
October last under my direction as a representative of the Gov- 
ernment for operating the electric light machinery at the Statue 
of Liberty, on Bedloe’s Island, New York harbor. 

To the energy and personal attention of Mr. W. F. Haring, of 
your firm, is due the establishment in complete and satisfactory 
working order of the entire steam plant within less than four 
weeks from the day of beginning work. 

Very respectfully yours, JOHN MILLIs, 
First Lieut. of Engineers, U. S. Army. 

Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machine and wood screws, 
bolts, cap and set screws, taps, dies, files, twist drills, brass and 
rubber in tubing, rod and sheet copper, brass, German silver 
steel and iron wire, shafting tools, etc. 


“STOCK QUOTATIONS. 


The following list, compiled by Mr. W. H. Baker, member 
New York Stock Exchange, 16 and 18 Broad street, gives the 
current quotations of electrical stocks : 

December 21, 1886. 














TELEGRAPH. Bid. Asked. TELEPHONE. Bid. Asked. 

reg eye - mn 40 ~~ ay <i oh” im 
. Tel. able 72 N. Y. oe 

Cen. & So. Am.. 75 100 ( A oar 
RAGE. POL. ccc. See PA New England.... 4344 44% 
ate r! tc :. oes - ; | *Southern Bell.. 110 130 

nter.Ocean Tel. = 9: ELECTRIC LIGHT. 
ee a a “557° |*Am. Electric... 40 ...... 
‘PotalT. £0... 90 95 \epemm ii 00 0 
South. & Atl.... 65 75 *Consolidated ee 
W, U. Pel. 55i.. vi +, ° peepee 
. cme os OD UA *Edison.......... 1: 30. 140 
W. U. Bonds..... ...... 122 | *Kdison Ill... 89 95 
Mut. U. Bonds.: 83°" 85 _| s#Rdison Isolated. uf 

» U. ° . oe ee sage wa wie feewals 
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TELEPHONE. ee DL a. 3 mn O67 bicb'anre 
Am. Bell ....... 1931, 195 |*U.8.IN........ 9F 100 
Am. Speaking... 115 125 MOTOR. 
eee 28 EE per ery eee er 
*Hudson River... 521¢ 60 | *Sprague....... eee 





* These stocks are so seldom dealt in taat it is di ficult to give prices 
at which they can be bought or sold. The figures given are as near 
as can be ascertained. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED DEC. 7, 1886. 


(1) 353,683 and (2) 353,684. Conductor for Mechani- 
cal pepmemes t J. S. Jones, Brooklyn, N. Y. Applications 
(1) Feb. 20, 1886, (2) March 11, 1886. (1) A number of bare 
straight wires laid parallel to each other are surrounded by a 
sound-deadening cover of fibrous material. (2) Consists of a 
central wire of hard material, such as steel or iron, surrounded 
by a sound-deadening envelope of soft metal, such as lead. 


353,604. Telephone Transmitter; J. W. McDonough, 
New York, N. Application filed Aug. 28, 1885. The in- 
vention consists in combining with the electrodes of a telephone 
transmitter a magnet so arranged that variations in its influ- 
ence shall tend to affect the position of the electrodes with rela- 
tion to one another, the circuit of the coil of the magnet being 
under control of the transmitting instrument itself; it is 
operated in such a way that, comcidently with a movement of 
separation of the electrodes by a mechanical action of the trans- 
mitter, there shall be a change in the influence of the magnet, 
such that there shall be developed an increased counteracting 
influence opposing such separation, and the electrodes shall be 
immediately forced into contact. 


353,715. Telegraph Transmitter; J. U. Shryock, Trini- 
dad, Colo. Filed Feb. 15, 1886. The transmitter consists of 
a series of bars, contact springs, and contact openers and clos- 
ers, there being one set of apparatus for each signal to be sent. 


353,755. Telephone; M. F. Palmer, Jamaica, N. Y. Filed 
March 27, 1886. The invention consists in the combination of 
a telephone transmitter with a spring arm that carries a bar 
which is located between the diaphragm and the magnet, and 
which is provided with two springs carrying the electrodes. 
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353,757, VoLTaic BATTERY. 
353,756. Automatic Fire Extinguishing Apparatus ; 
A. Thompson, and R, O. Ritchie, London, Ae ty iled 
June 1, 1 A thermostat closes the circuit which opens the 


valve of a sprinkler of novel form. The apparatus is arranged 
so that it can be tested and operated mechanically at will. 


35,3757. Voltaic Rnteory A. F. W. Partz, Philadelpbia, 
Pa., Assignor to the Partz Electric Battery Company, same 
place. Application filed March 5, 1885. The invention con- 
sists in a porous clay cell, the lower part of which is to a proper 
height rendered impervious by being impregnated with paraf- 
fine, so that, when placed upon a metallic or carbon cathode at 
the bottom of a voltaic element it cannot be penetrated by the 
depolarizing liquid about its base, and that the anode inside of 
it be protected against wasteful action. (See illustration.) 


$53,783. Incandescent Electric Lamp; T. A. Edison, 

Menlo Park, N. J., ignor to the Edison Electric Light Com- 

y of New York, N. Y. Application filed Nov. 9, 1882. 

The long carbon filament is provided with intermediate support 

for the coils to prevent their bending and touching. See illustra- 
tion. 


N. Y. Filed May 10,1886, A system of telegraphing to mov- 
ing trains in which the rail forms a part of the car or moving 
circuit. 








353,986. DyYNAMO REGULATOR. 


353,797. System of Lighting Cars by Electricity; J. 
H. Marshall, Grand Rapids, Mich. Filed April 13, 1885. The 
dynamo is driven by the axle of the car, and storage batteries 
are provided to maintain the current during stoppage. 


353,827. Dynamo Electric Igniting Machine; H. J. 
Smith, Mount View, N. J. Filed May 18, 1886. Improvement 
on patent No. 201,296, March 12, 1878. 


353,829. Electrical Propulsion of Vehicles; Frank J. 
= ue, New York, N. Y. Application filed June 12, 1886. 
The object of the invention is to utilize the momentum of the 

vehicle in running on a down grade or in slowing down for the 

papes of recharging the storage batteries. This is aceom- 
plished by increasing the counter electromotive force of the 

motor when on a down grade, whereby the machine becomes a 

generator giving current tothe battery. (See illustration show- 

ing two positions of switch.) 


353,840. Electric Clock fur Transmitting Signals ; 
Jobn 8. Bailey, Buckingham, Pa. Application filed Aug. 19, 
1884, The apparatus shows novel means of closing circuits at 
definite intervals, and by means of which visual or sound sig- 
nals are effected. 


353,880. Electro-Magnetic Car Brake; H. S. Park, 
Henderson, Ky. Application filed April 19,1886. The inven- 
tion relates to car-brakes in which an electro-magnet is em- 























858,829. PROPULSION OF VEHICLES. 


plo. ed for throwing in and out of gear connection between the 
e-chain windlass and the car wheel. 


353,915. Flectrical Testing; C.S. Bradley, New York, 
N. Y., assignor to the Edison Electric Light Co.,same place. 





853,789. Railway Telegraph; E. B. Ives, New York, 


to discover the location of leaks on ground connections in mul- 
tiple arc systems of electrical distribution. Improvement on 
patent No. 287,501. 


353.940. Telephone Apparatus for Divers; H. V. 
Hayes, Cambridge, Mass. Application filed July 2, 1886. 
Consists of a novel method of combining a telephone with the 
divers’ helmet, battery transmitter being employed. 


353,984. Coupling for Electrical Conductors; Wal- 
ter F. Smith, Philadelphia, Pa. Application filed Sept. 14, 
1886. The coupling has an insulating covering, with open- 
ings for the passage of binding screws, and means are provided 
for filling in with paraffine or other insulating siteriak 


(1) 353,986. Regulator for Dynamo Electric Ma- 
chines; (2) 353,987. Electric Motor; (3) 353,988. 
Regulator for Dynamo Electric Machines; (4) 353,- 
989. Annular Armature for Dynamo Kiectric Ma- 
chines; (5) 353,999. Electric Regulator; E. A. 
Sperry, Chicago, Ill. (1) The invention consists in meaus by 
which additional lamps can be put in circuit at a given time, 
the clockwork being arranged to shift the brushes to the max- 
imum commutator point at thattime. It can also be used to 
reduce the number of lamps in circuit ata giventime. Appli- 
cation filed March 14, 1883. See illustration. (2) The inven- 
tion consists in the arrangement of circuits by which the 
counter electromotive force developed in the armature acts 
upon the field-magnets so as to augment their magnetism in 
almost the exact ratiothat the energy in the armature is de- 
preciated by the counter current, thus acting as a regula- 
tor. Application filed Oct. 13, 1883. (8) The invention 
consists of an arrangement by means of which (1) the strength 
of the current circulating in the field-magnets 1s varied bya 
counter electromotive force (2); of devices by means of which 
such counter electromotive force is varied in response to the 











353,783. INCANDESCENT LAMP. 


variation of the main electric current ; and (8) in an electrical 
device whereby the regulation of the field is made to depend 
upon the condition of the exterior useful circuit. Application 
filed Oct. 28, 1884. (4) The object of the invention is to 
secure lightness of weight with ample mass of metal, and the 
armature is of such a form that no extra poles will be produced 
in itscore. Application filed June 9, 1883. (5) The inven- 
tion relates to a hydraulic apparatus for regulating the strength 
of current produced by the machine. App.ication filed Nov. 


354,001. Printing Telegraph Instrument;  Aloys 
Wirsching, Brooklyn, N. Y. Filed July 10, 1886. The in- 
vention relates to improvements on patent No. 286,667, Oct. 


6, 1 





Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patent is- 
sued since 1866—can be had from this office for 25 cents, Give 
the date and number of patent desired, and address Johnston’s 





Application filed April 5, 1884. The object of the invention is 


Patent Agency, Potter Building, New York, 
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96 MILK STREET, BOSTON. MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7, 1876, No. 
174,468, and Jan. 80, 1877, No. 186,787. 


The transmission of Speech by all known forms 


of Electric Speaking Telephones infringes the 


right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones not furnished by it or its licensees re- 
sponsible for such unlawful use, and all the con- 


sequences thereof, and liable to suit therefor. 


f 


| | Over 18,000 


CALL BELLS. 
NICKEL-PLATED ELECTRIC GAS-LIGHTING KEYS, 





COMPANY, 


Attleboro, . - = oe, = iliediechmaailn 
remarkably low, 


SEND FOR PRICH-LIST BB. 








SCHLEICHER, — & CO., 
Thirty-third and Walnut Sts., Philadelphia. 80 Washington 8t., Chicago. : 






ENGINES AND PUMPS COMBINED 
For Hydraulic Elevators, Town Water Supply or Railway Service. 


SPECIAL ENGINES FOR ELECTRIC 1 LIGHT WORK 


Ramereiiet, 2 os runn Elevat Wood a or an 
nd of Machinery. Tito 28 HORSE R : ’ 


NEW ENGLAND BUTT CO, 


PROVIDENCE, R. I. 


MANUFACTURERS OF! 














% 





FOR COVERING 


Telegraph, Telephone, 


Electric Light Wire. 


Single and Double Winders 
BRAIDERS 


OF EVERY DESCRIPTION 


For Silk Worsted and Cotton Braid. 








No. 16 Carrier Large Seer. Braider. FINE CASTINGS A SPECIALTY. 


t “The finish on the above-named goods is attractive, and suited for the fine:t trade, Prices e 


<“OTTO” GAS ENGINE WORKS. 


“artes arietas ANY ‘erat ee 


BRAIDING MACHINERY 








TBs 


SOLE OWNERS AND MANUFACTURERS OF THE 


ONLY PERFECT BET OMATIC SYSTEM 


ee = eC LIGHTING IN THE WoRuD. 


lights below its maximum. 
We furnish Arc Lights of various degrees of illuminatin 
We would call especial attention to our NEW SELF-R 


local companies. 


any other system. 


capacity, from 1,200 to 4,000 candle-power. 
GULATING DIVIDED AKO, which is a novel and valuable feature in 
our system, and for which there isa very large demand, Itis the only practicable and 
the public, and will effect a great reducticn in the cost of Arc-Lightirg plants and very great 


We have established upward of one hundred local companies during the past year, and many more are being organized. 
We reqmeeh capitalists who contemplate putting in an Electric Light Plant to confer with either the Boston or Chicago office before adopting 


Correspondence with active, energetic men, capable. of interesting capital and organizing local companies, is solicited. 


We are prepared to supply Local Companies, Mills, Railroads, etc., with dynamos running from one to sixty lights each, and the largest 
machine is so perfectly contr olled by its Automatic Regulator that it runs safely and economically at full speed with any number of 


rfect-working Small Arc 
ncrease in the efficiency an 


et offered to 
profits. of 





The Tresaintin Hichiakten 
its of insurance 


allt 


the requirements 
the Thomson-Houston 





DOUBLE LAMP, Principal Offices: 178 DEVONSHIRE STREET, BOSTON. 





Owing to the Automatic and Self-Regulating features cf the DYNAMO MACHINE (broad and valid Patents for which are owned by this 
Company) sufficient saving is « ffected in power, attendance and repairs, as compared with any 

g ower system, to more than pay interest on the entire cost of pliant. 09 5% 
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ARC LIGE MACHINE, WITH THOMSON'S eeical. ARMATURE. 
New Illustrated Pamphlet, Price-List, etc., will be furnished on application. 


THE THOMSON-HOUSTON ELECTRIC COMPANY 
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[ 2meosepuvou 


‘open req30 Aue 





Address 


B SOLLIBO 


y3r 
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Western Offices: PULLMAN BUILDING, CHICAGO,ILI. sTaNDARD LAMP, 
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ABE THE LEADING SPECIALTY OF = fae & 


@- A FULL LINE OF t oF t1cGAntiy FINISHED CALL BELLS..29 
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Hard Porcelain 
LARGE AND SMALL, 





Klectric Work. 


Insulators, 


FOR 


Telegraph, Telephone 


UNION PORCELAIN WORSES, 


300 Eckford 


Street, 


GREENPOINT, WN. Y. 








PEARCE & JONES'S PATENTED 
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122-page Catalogue of Electrical Supplies, Fire Alarm 


and Police Patrol Apparatus lately issued. 


PEARCE & JONES, 
79 John Street, New York. | ° 





Patented Jan. 22,1884.4 | T. SMITH’S 


(Successor to 
Smith, Bridge & Co.) 


NEW PATENTED ELECTRIC 
LAVA GAS TIP 


For Multiple Lighting. 
: Send for prices to 
A. T. SMITH, 
6 W. 14th Street. LN. % ia 


LOWEST PRICE 


BELLS, 


ANNUNCIATORS 
AND SUPPLIES. 


| Inclose business card for net prices. 


HAZAZER & STANLEY, 


32 and biel Frankfort St., New York. 


D ( NT Until you have seen 


|BUY AN 
our circulars. Engines complete from 


$250 norse Power £0 $550 torse Power 


Boilers of ev ory style. Automatic Engines for Elec- 
tric Lights. Centrifugal Pumping Machinery. for 
Drainage or Irrigation. Established 22 years. Per- 
fect satisfaction guaranteed, Address for circulars, 


MORRIS MACHINE WORKS sBaldwinsville,N. Ye 





! 
} 
| 
| 


Beware of Infringements. 








THE SHAW & GEARY 


ELECTRIC VIBRATING GAS BURNER 


For —* Halls, Theatres, Show-windows, Hotels, Private Dwellings, ete. 


Price, $2. 


Blectrical 





EXTERIOR~— FULL SIZE 


Sample sent by mail on approval. 
Send for description circular 
with trade discount. 


MANUFACTURERS OF 





Special Tools and Light 
Machinery. 





fa Model and Experimental Work 
a Specialty. 


SHAW & GEARY, 


53 & 65 North.7th 8t., 
Philadelphia; Pa. 





00 each. 


Appliances. 





HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes and s 1 desi 
racticable. Rubber Hook Insulators, Window Tubes with Heads, ae ogy 
andles, Battery Cells, Battery Syringes, Electric Lamp Switch Hand 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEW YORK. 


as ordered when 
witch Handles, Plug 
etc., etc. Manufactured 








J.H.BUNNELL & CO, 


106 and IC8 LIBERTY STREET, NEW YORK. 


\TELEGRAPH INSTRUMENTS, 


BATTERIES, BELLS AND ELECTRICAL SUPPLIES. 


The Largest Stock and Best Variety of Main Line and Short Line Instru- 
ments in any American establishment. Send for our latest Illustrated Price- 
List and Catalogue, containing four hundred cuts of Telegraph Instruments 
Batteries and Electrical Appliances, FREE; also Manual of Telegraphy, FREE 
to any address. 


JOHNSON HEAT-REGULATING APPARATUS — 


Can te attached to amy kind of heating apparatus ever made. Rooms may be kept at any tem- 
perature desired, therevy saving fuel, discomfort, 11] health, the cracking of wood-work, furniture 
and pictures, and’ the danger of fire by over-heating, the thermometer in the room automatically 
governing tbe temperature. It is invaluable in Public Buildings, Private Residences, Business 


Offices, Hospitals. Churches, Schools, Conservatories, Factories, etc. Please send for Illustrated 
Catalogue ** yw.’ 


NATIONAL ELECTRIC SERVICE CO. 
‘NEW TORK, 686 Broapwar. CHICAGO, 15 WaBasH AVE. _BOSTON, 611 WASHINGTON Sr. 




















ei, THE G. & ELECTRIC MOYOR 60, 


2 Wall Street, New York City. 
This company is now prepared to furnish motors of 14 
power and upwards of unrivaled efficiency, 
neat in appearance, cheap and durable. 





; horse- 
convenient in form, 


For sewing machines, jewelers’ lathes, dental engines and other 
small power. 





Our Battery the most efficient; furnishes ample power: for 
motor or six-candle lamp or cautery, etc. 


Also special motors for use on lighting circuits for larger power, 





and vice versa, with steam-power for electric lighting in small 


quantity. 


E. E. GARVIN & CO. 
OFFICE AND WORKS, 139-143 CENTRE STREET, NEW 


MACHINISTS, MANUFACTURERS & DEALERS. 


Milling Machines, Drills, Lathes, Cutter Grinders, Profilers, Gear Cutters, Milling Cutters, Slide Rests 
Tapping Machines. Gear Cutting and Index Drilling done to order. 


SMATLI. GEAR CUTTER. No. 1 DRILL PRESS. 








Designed for Gang Drills. 


the rapid and || any number of 


convenient cut- 
ting of light || spindles to suit 
gears, ratchets, work. 


etc. , used in tele- 
graphic and 
mathematical 


instruments and 


All latest im- 


provements and 





manufacturing. || lower prices. 
There isarack | 


and bevel gear Inspection and f 


cutting attacb- ’ 
| correspondence 3% 
, ment fitted to || 
» machine. || solicited. 














DETROIT 


ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box 
Bells, Burglar Alarms, House An- 
nuneiators, Fire-Alarm Boxes, 
Pins and Brackets. 


INSULATED 
Magnet, Teleshone and Electric Light Wire. 


GENERAL OFFICES AND FACTORY, 








DETROIT, MIOCH.| 





~ BOGART’S PATENTS 


(Adjudicated and Sustained by Decrees in the U. 8. Courts.) 
MULTIPLE 


ELECTRIC GAS-LIGHTING APPARATUS, 


FOR THEATRES, CHURCHES, PICTURE GALLERIES, ETC. 


The only genuine Frictional Electric Machine. Has had over ten 
years’ test in all of the cities of the world, 


pene... -* 


BOGART PATENT PORCELAIN BURNER. 


The Only Safe Burner for Theatres, etc. 


Cannot be broken by any blow. No part held together by Ce- 
ment. The tip is of iron, screwed in place, interchangeable at 
will, and cannot be broken in the process of cleaning. 


Do not be Deceived by Cheap Imitations that Endanger your Premises. 


PRICES REDUCED. 


Extremely favorable terms to the trade. Send your card for 
list prices and discounts. 














MANUFACTURER AND Patentés of every variety of Gas-lighting Apparatus and Supplies. 


A. L. BOGART, 22 Union Square, New York City. 
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SPRAGUE ELECTRIC RAILWAY AND -MOTOK COMPANY 


18 & 18 BROAD ST, 


NEW YORK Crirry. 


This Company is the Owner of Patents 313,247, March 3, 1885; 315,180 and 315,181, April 7, 1885; 324,891, 
Aug. 25, 1885; and Twenty-six Others, Issued to Frank J. Sprague for the Transmission of Power by Electricity. 


These Patents. are fundamental, and cover the only possible methods of automatically operating constant speed motors on constant potential circuits, and 
also a complete system of electric railroads, as now being demonstrated in New York. Suits for damages will be promptly brought against infringers. 


The Spra 
Westinghouse, 


ue Motors have been formally adopted for use on tke Fdison Circuits, and they are running on these and also on 
rush-Swan, Thomson-Houston and United States Circuits, in New York, Ch 


icago, Boston, Des Moines, Elgin, Oskaloosa, 


Pittsburgh, Chester, Williamsport, Lancaster, Shamokin, York, Detroit, Topeka, Cincinnati, Springfield, New Brunswick, Fall River, 


New 


ford, Milford, Taunton, and Lawrence on a great variety of work. zea .* er 
This is the only company in the United States devoting its entire energies to the different questions involved in the transmission of power, and it is 


putting into practical use more Motors of and over one-half horse-power than all other companies combined. 
Correspondence invited, and estimates furnished for complete Central Stations or Special Transmissions up to 500 horse-power on the basis of limited or 


exclusive rights. 


A new and comprehensive Illustrated Catalogue, which.will give a variety of facts hitherto unkno‘:n, is 
now in the hands of the printer, and will be issued at an early date. 


NEW YORK OFFICE: WESTERN UNION CABLE BUILDING, 


16 & I8 BROAD STREET. 


BOSTON OFFICE: H. McL. HARDING AGENT, 


BUMSTEAD COURT: OFF 23 BOYLSTON STREE®. 








Incandescent Lighting on Arc Light Circuits. 
THE BROWN AUTOMATIC CONVERTER 


Will supply and take care of ten to twelve 16 c. p. Incandescent Lamps at any point on an Arc 
Light circuit from an initial current of 9.5 ampéres, equal to 2,000 c. p. Arc Lamp. 


CAN BE USED WITH ANY MAKE OF ARC LIGHT DYNAMO. 
Any Number of the Lamps Can be Turned On or Off 
Without Affecting the Rest. 

Invaluable to Arc Lighting Companies asa means by which they can secure Cus- 
tomers, from one up, for incandescent lighting anywhere on their circuit without 
involving large expense for incandescent lighting plants, or the —— of getting a large number 
of subscribers to commence with, and also valuable to incandescent lighting companies for cus- 
tomers too distant for the ordinary incandescent circuits. Address 


THE BROWN ELECTRIC COMPANY, 400 Wood Street, Pittsburgh, Pa. 











WAITE & BARTLETT, 


Manufacturing Electricians. 


Electrical Experimental Models for Inventors a Specialty. 
202-204 EAST TWENTY-THIRD ST.. NEW YORK CITY. 
Third Avenue Elevated stops at door. 


The Oldest Established House in the Trade. 


gS GALVANO FARADIC MIG. CO. 


300 4th Ave., New York, 


Manufacturers of 


The Standard Electrical Instraments 


FOR MEDICAL USE, 


Batteries for Lighting Miniature 
™ Lamps, Milliampere Meters 
es? for Electrical Measurement, 


BA-@F™ ELECTRICAL SUPPLIES OF ALL KINDS. 


Send for Dlustrated Price-List, and Mention this Paper. 



























GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION, 


Does not deterio. 
rate, and for 
underwaler or 

underground é 
te the most 
Reliableand APF 















Aerial or Unde und. A 
of Conducting a aaa 
Marks’ Compound and Balata 
. insulated Wires, Cord. 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 
Uses. 


















































Balata Cord, 
for Incandescent 
Light. 


River Cast 

Gutta orca : 
Insulation. 
Anynomber / 
of Conduct- Joy, 
ore. eS F. 


Burglar 
Alarm, 

innunciator, 
Electric Light 
and Gas Light 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fii~e Cov- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterton's Compound 
Sor Cadie Spices, and Pure 
G.P. Gords of every variety, 






Marks’ Compound Wire, for Battery Copperas, 








. Acid Vessels, Pipes, Vais, Etc. 








ANNUNCIATORS. 


HOUSH, HOTEHL, BURGLAR ALARM, 
PATENT GRAVITY DROP. 
Acknowledged to be the Best in the World. 


BLODGETT BROS. & CO., 63 Kilby Street, Boston, Mass. 
HECLA ELECTRIC LIGHT Co, 


MANUFACTURERS OF THE 


JACKSON DYNAMO-ELECTRIC MACHINES, LAMPS, ETC., 
FOR ARC AND INCANDESCENT LIGHTING. 

Size A, capacity 20 sixteen c. p. lamps. 
Price $160. 

Size B, capacity 30 sixteen c. p. lamps. 
Price $260. 

Size C, capacity 50 sixteen c. p. lamps. 
Price $340. 








ALSO, 
E'ectrical Supplies of all kinds 


always in Stock. 


Estimates for complete Electric Light and 
Steam Plants made on application. 


OFFICE : 


263 Fast 42d Street New York. 


THE NEW HAVEN CLOCK (1. 


MANUFACTURERS OF 


ALL STYLES OF ELECTRI- 
CAL INSTRUMENTS. 















Sri 


SOUND... 


OUR NEW GIANT 


In this Sounder we do away with the trunnions and use a Torsion Spring, which is easy to 


a, 


adjust and prevents side motion. 
We caution the trade against infringements of this Sounder, as we have 
the sole right for the use of the Torsion Spring on Sounders. 








SEND FOR CIRCULARS AND PRICE-LIST, 








NEW HAVEN CLOCK CO, 


i6 & 18 PARK PLACE, NEW YORK. 
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| 
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EDISON LIGHT 














THE 


Edison United Manufacturing Co,, 


65 FIFTH AVENUE, NEW YORK. 











‘ESTIMATES FURNISHED FOR ISOLATED PLANTS, 


For use in Mills, Hotels, Theatres, Steamboats, etc., etc. 


More than 500,000 EDISON LAMPS IN USE in the UNITED STATES. 
C9 J CARD TO THER PUBLIC. 


The Edison Electric Light Company having instituted suits on its patents, must decline to substitute the adver- 
tising columns of the press for the courts for the purpose of their legal interpretation. Mr. Edison’s carbon fila- 
ment patent of 1879 covers broadly the modern incandescent lamp. The claim that this patent has ever been in 
litigation in the United States Patent Office is absolutely false’ In Germany and England, this fundamental patent 
has finally prevailed against all infringers, thus establishing the fact that Mr. Edison’s great invention has been 
nowhere anticipated; ergo, a like result must follow in the United States. The straining and distorting of these 
facts, together with the violent effort to interweave with them certain minor and irrelevant cases for the purpose 
of fraudulently posing before the public as joint heirs with Mr. Edison in the fruits of these patent decisions 
only indicate the dire extremity of those who are thus gradually becoming environed by due process of law. 


THE EDISON ELECTRIC LICHT COMPANY, 
By EDWARD H. JOHNSON, President. 


THE WESTINGHOUSE MACHINE CO. 


Sales List for November, 1886. 

















H. P. RP. 
South Side E. i. 8 ee a a re Pittsburgh, Pa., 150 | | Brainard & Shephard... .......cseeesesseeess Albany, N. Y. 25 
aah all eich ail 2d order. “ “ 4 | Hemry Warden. .......-.-seeseesseee seeereees Philadelphia, Pa., 25 
Union Switch and 2 pan Co... 6th order, ” ” | SEE MEER. nccsacc 004s cnactuien [Haas she ..-» Marcellus, N. Y.. 25 
Fast End E. L. Pak caken a? se 2a order, as * 73 POR, BR GIO cio. 5 ec ds 405s ee. Seehbae buy -spcces Bristol, Vt., 25 
--seee BE Order, i ss 75 | Wabash, St. L. & Pacific R. R. 3d order, Ft. Wayne, Ind., 24 
Brush Electric Li ght ec: 2a order, Buffalo, N. Y., 60 | Minneapolis Gas Light Co............. -..... Minneapolis, Minn., 25 
McConway & sae SMP es = 2d order, Pittsburgh. Pa., 60 | " * sees BE OFGer, 25 
Winona Paper C 4th order, Holyoke, Mass., 0, eh Nn i, . cud ia cea aaee, lames Paterson, N. J., 15 
N.Y. & eahestes’ GE, | Source ccd ss ss New York, 60 | E. Balbach & Son ...... .... 15th order, Newark, N. J., 16 
Mat her Electric A a Hartford, Ct., 60 | Gas Engine & Power Co....... .. New York, 15 
Pe eR i 24a order, 60 | Roulleaux, Dugage & Co..... @@ ‘order, Suresnes, vr. 15 
Jefferson City E. L. Go. adlin sx'ae Gases ataeen Jefferson City, Mo., 60 | Shickle, Harrison & Howard... 2d order, St. Lovis, Mo., 15 
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Weidman Silk Dyeing Co.................... Paterson, N. J 45 | Lawrence Machine Shop feos 15th order, Law rence, Mass., 10 
EES. 2 ee eee Alexandria, od , | ee. as, Se 16th order, 10 
E. L. McLain Mfg. Co......... 2d order, Greenfield, O.. 45 1.30... Walt, Bom & OO. o.0ccvsee.:s vaawebtstec Sandy Hill, N. Y., 10 
eT 1 ee ee es ee Plainfield, N. J., / Fs S © ieee eypeqe ++s mamas den Grundy City, ia,” 10 
‘Tne Public Ledger”.... .... 2d order, Philadelphia, Pa., 35 | Union Pacific R. R ........... 2d order, Omaha, Neb., 10 
” oh soso ceoe OE OVGOr, % ne Sa 1 Cs oan ane ésietince Une odnaia> eden t Philadelphia, Pa., 5 
ee 4th order, 35 | Merritt W. Burwell... ......cesccce secress oo New Haven, Ct. 5 
“ a --... 5th order, . 35 | Westinghouse Electric Co..... 3d order, Pittsburgh, Pa., 5 
E. Balhach & Son ............ 14th order, ce 35 Lawrence Machine Shop sams 17th order, L awrence, Mass. 4 5 
TOG Ee MEI cau cces oscesens sttehee ie i aia Pa., 35 ...-+. 18th oraer, 5 
Imperial Guano Co.. aa 5 cenees) GRRE. Taw Se eS ere Pare ale ee te Indianapolis. Ind., 5 
Chandler & Price. . ... Cleveland, O., 35|F.J. Yanile ... . chhob pedbicehontapsedecl nn: [ee 5 
Wabash, St. L. & Pacific R. 'R.. ‘24 order, Ft. Wayne, ind., 35 | Ab:-rdeen Packiaog ORR RD eH 2 RE. Astoria, Or.. 5 
| ita mare ian a Pa edina 03 Maquoketa, Ia, 35 | 
Sea ansaid od edecacud « <) eeees Selma, Ala., 35 Total, 56 engines. ic o.cd. cece escees Kon elnn see vane beeee 
SALES DEPARTMENT FOR THE UNITED STATES CONDUCTED BY: : 
WESTINGHOUSE, CHURCH, KERR & CoO., PARKE,LACY &CO. - - - - = #£=Salt Lake, Utah. 
17 Cortlandt St., N. Y. 98 Fourth Ave., Pittsburgh, Pa. D. A, TOMPKINS & CO.- - - - = Charlotte, N. C, 
FAIRBANKS, MORSE & Co. - = - + Chicago, Ill. ROBERT MIDDLETON, - © - = Mobile, Ala, 
FAIRBANKS &CO. - - - - - - St. Louis, Mo. H. DUDLEY COLEMAN, ~ - New Orleans, La. 
PARKE & LACY, - - - - - #£=xSan Francisco, Cal. KEATING IMPLEMENT & MACHINE co., — Texas, 





WESTINCHOUSE, CHURCH, KERR &CO. 


‘7 CORTLANDT STREET, NEW YORK. 98 FOURTH AVE., PITTSBURGH, PA. 


F ers and Contractors for Central Stations for Incandescent Lighting on the WESTINGHOUSE ELECTRIC 
COMPANY’S SYSTEM. 


a Incandescent Plants, Steam Power Plants for Manufacturers, 
Direct-connected Centrifugal Pumping Machinery, Designers of Special Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC CO., 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 


THE WESTINGHOUSE ELECTRIC COMPANY, 
rPITTSSURGH, FA. 
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( - KHE NATIONAL CARBON CO. 





CLEVELAND, OHIO, 


MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 








E. 8. Haypen, Prest. and Treas. 


THE WATERBURY ELECTRIC CO, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


MAGNETO BELLS, 


Electric Light and Telephone Supplies. 


Get our Prices before purchasing elsewhere. Estimates furnished 
on = £8 ial Instruments and Machinery. 


W AT EH -RBURY. CONN ; 
REDDING ELECTRICAL C0., NO. 30 HANOVER ST, BOSTON, MASS. 


Joann C. Francis, Secretary. 








. ~@ ne 
ea 3 Ss 2% ag 
tt 3 
n sto Sx 
= ~ Bes 5- 
8 8.38 2. 
> & £85 §5 
mM EGO “5 
4 ea 1S 
i - a ~~ Ao 
s Show FS 
$oee8. <2 
ZHoSn eS 
F-ooas=— _ 
GS 23423 a 
yisipss By 
m | ROG BOG FH 
Sar OSes .6 
Mm Sees gess 
oS Bh Dd Dy 
A 1% SESHES 
Jige=0,658 
ry bre Soko Ea 
Zz Pa ae >) 
E25 55556 
THRY¢opsEH 
mw oe e i 
= eegeesSou 
Day CLES 
ae & S.0 8 wl 
A gscezeass 
, ERSSRE RSS | __ 
ea Serre. ono 
= Brag essee 
al © Sess FI 


NEW VOLTA PAVIA BATTERY, 


IN 6 BY 8 GLASS JAR, 


| 
| 





Price $3 per cell. 


Blectromotive force on high resistance - - - 2.2 Volts. 


Jurrent on low resistance - - - - - - 12 to 15 amperes. 
Pp 


This size of Volta Pavia Battery, constructed on the same plan as the large Volta Pavia cells 
now extensively in use for electric lighting, is now ready. It uses the regular 6 by 8 glass jar, and 
those having such jars need only get the other parts of the battery. It is admirably adapted to all 
kinds of electrical work previously done by the Bunsen, Grove, Smee and Fuller batteries, such as 
actuating electro-magnets, runniug small motors, electro-plating, etc. It is believed to givea larger 
current than any constant cell of the same size ever devised. Five cells will run one 5c. p. lamp; 
eight will run one 8 c, p. lamp; fifteen will run one 16 ¢, p. lamp. 


WRITE FOR CIRCULARS. AGENTS WANTED. 


CHEMICAL ELECTRIC LIGHT & POWER CO., 


109 Court Street, Boston. Mass. 





THE GAMEWELL FIRE ALARM TELEGRAPH C0. 


No. 14 Barclay St., New York. 27 Federal St., Boston. 118 La Salle 8t., Chicago. 


“OLD AND ONLY RELIABLE” FIRE ALARM AND POLICE TELEGRAPH. 


IN USE BY OVER 200 CITIES. 
JOSEPH W. STOVER, Boston, President. D. H. BATES, New York, Second Vice-Pres. 
CHESTER H. POND, New York, First Vice-Pres. and Sec. OTIS T. PETEE, Boston, Treas. 


J, N. GAMEWELL, New York, General Superintendent. 
(s" SEND FOR NEW CATALOGUE. 





NOTICE !—Parties are cautioned against infringement of our patents. Suits are now pending 
against: Pearce & Jones, of New York, and several other parties, for infringement. 





POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS 
Complete Steam Plants for Electric Light and Power. 
Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with spec ial reference to the HIGHEST EFFICIENCY. 
Oar Extended Experience Enables us to Guarantee Satisfaction. Send for New — Pamphlet 
707 AND 709 MARKET STREET, ST. LOUIS, 


NEW YORK SAFETY STEAM POWER COMP NY 


30 Cortlandt St., New York City 


BUILDERS OF 


STEAM ENGINES, 


All Sizes, for All Purposes. 
Horizontal and Vertical Automatics, High Speed, Low 
Speed, 50 Different Sizes: 500 Engines 
always in Stock. 

Z ADDRESS: 
A E£. T. CopELAND, Gen. Agt., 30 Cortlandt St., New York. 
J. H. Hoventon. 66 Canal st., Boston. 

Wm. A.  Bawusrr, 64 So. Canal St., Chicago. 

















“TELEGRAPH ‘WIRE. - ‘TELEPHONE WIRE. 


WASHBURN & _— — COMPANY, 


WORCESTER. MASS. 





MANUFACT RERS OF 


GALVANIZED IRON WIRE AND HARD-DRAWN COPPER WIRE 
FOR ELECTRICAL PURPOSES. 

This Company having given careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE 


and anticipating at an early day the great demand that would exist for that article, they have 
adopted and fully proved certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DoUBLE SIEMENS FURNACE). 
All wire made by this Company for Telegraph or Telephone purposes is thoroughly tested 
before shipping, with regard to Nypng  & Tensile and Torsion strength, as well as Elongatio 
Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Galvanized—given upon 
application. Send for our pocket Hand Book of Iron and Copper Wire. 
New York Warchonse, 16 Cliff Street. Chicago Warehouse 107 Lake Street, 








MUNSON & COQO., 


MANUFACTURERS OF 
Superior and Special 


BELTINC, 


240-242 Randolph St., Chicago. 


Cuicaao, March, 1886. 

We gladly testify as to the superiority of the 
Munson Dynamo Electric Light Belt. 
The stretch, otherwise than the elasticity. is removed; 
20 rivets and perfect evenness in heft. The result, a 

rfect motion, which is absolutely essential for a 
steady light. We use no other make, The character 
and responsibility of the house is unquestioned. 


WESTERN EDISON LIGHT CO, 
Per H. Warp Leonarp, Gen’! Supt. 
W. J. BUCKLEY, Manager Chicago Office, 
Fort Wayne sonar Electric Light Co. 
SPERRY ELECTRIC LIGHT CoO,, 
Office, 201 Royal Insurance Building, 
Chicago 
THOMSON-HOUSTON ELECTRIC CO 
Gro. L. Crossman, Manager Westerr Office. 
THE BRUSH ELECTRIC CO., Chicago Office, 
By Avex. Kempt, Special Agent. 
Cc. J. REILLY, 
Western Manager Excelsior Electrie Co. 
FOREST CIrY ELECTRIC LIGHT Co, 
Rockiord, Ii. 


Ree 








GUNDA (FORMERLY PRIsM) CEL, COMPLETE, 


Leclanche, gly 


The Standard Open-Circuit Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 





If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0,, 


149 West. Eighteenth Street, New York. 


GENUINE DISQUE CELL, COMPLETE. 
The Poroug Cell also bears Label 
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EDWARD P, HAMPSON & (0,, 


pson &CO Engineers and Contractors, 


EPHAMPewvoRK PN (\\ 36 CORTLANDT STREET, NEW YORK, 


Furnish Plans and Estimates for the Equipment and In- 
stallation, in the most approved or a of Come 
plete Steam Plants of any capacity, and for 
all purposes where Power is required, 


Steam Power Plants for Electric Lighting. in connection with the Arming- 
ton & Sims Horizontal Automatic Cut-Off Engines, a specialty. 

Steam Boilers of all styles and sizes made of steel or iron in stock, or 
built to specifications. 

Our boilers are set with special reference to economy in the use of fuel 
and the burning of cheap materials. ' 

We employ our masons and engineers by the year, and buy brick and 
other materials at lowest wholesale prices, therefore can set and connect ~- 
our engines and boilers at small cost. 








—_—. 























Best materials and workmanship throughout, at lowest possible prices. JBULAR BOILER, WITH FLUSH FR SEr 
tunity t timat licited. thirt HORIZONTAL TU . LUS ONT, SE 
_——— a poo acpting n= 9~ bee a ee WITHOUT RETURN FLUE OVER TOP. 
. : ‘ ; SUPERIOR, STANDARD, RELIABLE. ; 
Telegraph and Electrical Supplies. STERBROOK’S OR oe Mie 1a 130, a93, 161. MODEL and g_ ‘ei {orCinwars. 
Medical Batteries, Inventors’ Medels, Experimental For Sale by all Stationers. : XPER| M ENTA C.E,Jones&Bro. 
Work, and fine brass castings. Send for catalogue. STEEL PENS. WAREHOUSE, 26 JOHN STREET, NEW YORK. 
Cc. E. JONES & BRO., Cincinnati, 0. ; WORK smite, CINCINNATI, 0. 
¥. (Mention this Paper) 








It is important to us that you mention this paper. : 
CA RBONS LEA y HEROID \ NEW YORK CARBON WORKS 


THE BEST SUBSTITUTE FOR HARD RUBBER FOR ALL ELECTRIC IN- Haxny NOs, 28, Prop., 
SULATING AND MECHANICAL PURPOSES, COSTING LESS THAN 


FOR ARC LIGHTING. ANY OTHER INSULATING MATERIAL OF ITS CLASS. 
ONLY MANUFACTURERS | Furnished in Sheets and Tubes of various thicknesses. Experimental Work done to order. Send 
USING NATURAL GAS, for samples and prices. 
Thus Securing Uniformity, Durability and Superior Light | THE LEATHEROID NOVELTY CO., 74 BEDFORD STREET, BOSTON. ELAS ye 


PITTSBURGH CARBON CO.., Limited, Please mention this paper. FOR ELECTRICAL PURPOSES. 


o.670 Hudson St., New York. 
PITTSBURGH, Send for Price List. 


rt "|The Elementary Principles|oc aa 
CURTIS y p S PARKER-RUSSELL 


Patent Damper of Electric Lighting. 























REGULATOR, : , 
By ALAN A, CAMPBELL SWINTON. a = 

It is very Sensitive and i ° ° ‘ 

very Duraits: 32 Pages. 10 Illustrations. Price, 60 Cents. ’ a 
Will Work as Close as the Bes CONTENTS: a > 
cane ee pal b The Nature of Electricity | Dynamo-Electric Machines, = a 
pound of the pomt at which Electrical Measurements. Electric Lamps, ~ . 
is set Galvanic Batteries. Electric Lighting Installations, 

We refer to Magnetism and Electro-Magnetism. Electric Accumulators, 
Tue U. S. Intumiatie Co.. Magneto-Electricity. 
Bow Foam As a stepping-stone to treatises of a more advanced and elaborate nature, this little work may 


BRUSH caput! om _ likewise be found useful by those who purpose making a more extended study of the subject. 


Merce.nts’ Evectric LIGHT Copies of the above book, or any electrical or other scientific work, will be Mining and Manufacturing Co. 


anr Power Co., Boston, Ma s 
, oromptly mailed, postage prepaid, on receipt of price. Remit b ostal note We have completed, and in operation our new fac 
‘ I ptly »?P Be prep . P P y P ’ | tory, with a capacity of 100,000 Gisueus per week. Us- 











; P. O. order, registered letter or express money order. iug the purest material, and with machinery of our own 
Curtis Re nlator C0 invention, every carbon is manipulated separately from 

' i the beginning of the coetetos until finished. They 

W J J O ba N Sy B O N P u bl is h er are therefore, absolutely uniform, and each varbon 

53 B | St 1 . « 5 + alike in allits parts. In straightness, length of time in 
everly reet, ; a burning, beilliancy and steadiness of Might, they excel 
memabt, mace. 168-177 Potter Building, New York. | iiine t's" “ave! e vaiewlnsians 














ADUCT MANUFACTURING COMPANY. 


Attention is called to our McCulloh District System, Patented. When this System becomes 
thoroughly known, no other will be used. It has been in use five years in Baltimore and other places 
with much success. We have not pushed it on the market, preferring to thoroughly test its ad- 
vantages before doing so. We can now offer it to those desiring to alter their present system, or 
to parties wishing to establish new District Services under the most favorable terms. We propose 
granting exclusive licensees for territory. The whole of the country is open to negotiation, except 
lowa and Michigan (not including Detroit}, and Missouri (not including St. Louis}, and Kansas, Ne- 
braska, Dakota, Colorado and Idaho, which have been taken by local parties, who are successfully 
operating under this patent. 


a 
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The cost of establishing this System is but a very little more than the old System, although its 
advantages are great, namely: When the wire is broken, grounded, crossed, or in any other way in- 
terrupted, the signals come into the Central Office just the same as if no interruption had occurred. 
All the old appliances are used in the Office, with the addition of two relays and a switch. We 
alter the old boxes at a trifling expense, or furnish new Cabinet, square iron, or round nickel-plated 
boxes, from $1.25 to $2 each, of from one to five calls, and furnish the plans for running the 
wires. Correspondence solicited. Address 


VIADUCT MANUFACTURING CO, Baltimore, Md. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


IN USE OVER 1,000. 25 TO 1,000 H. P. 


These Engines are the combined result of long experi- 
ence with Automatic cut-off regulatscn and most careful 
revision of all details. They are designed and con- 
structed for heavy and continuous duty at medium or 
nigh rotative speeds. Highest attainable Economy in 
Steam Consumption and superior re; ion guaranteed. 
_, Self-Contained Automatic Cut-off Engines, 12 to 100 H. 

P., for driving Dynamo Machines a Specialty. — 
trated Circulars with various data as to practical Ste: 

Engine Construction and performance free by mall. 

Address Buckeye Engine Co., Salem, Ohio. 


Sales Agents: W. L. ASE 70 Astor House, N. Y.; G. 8. Wormer & Sons, 807 N. 2d St., St. Louis. 
Mo.; and N. W. Robinson, corner Clinton and Jackson Sts. Chicago, Ill. 


THE SELF-CONTAINED “BUCKEYE AUTOMATIC.” 
QUICK SPEED 


FOR 


ALL USES. 


Kensington Engine Works, 


LIMITED. 
: PHILADELPHIA. 




















Improvements in Electric Gas-Lighting Apparatus. 


THE HIGHEST STANDARD OF EXCELLENCE REACHED. 


As a result of increased manufacturing facilities, the employment of the best inventive skill and most 
afent workmen, The Electric Gas Lighting Compapny is now able to supply the great demand 
or its 


NEW “SINGLE MAGNET” RATCHET AUTOMATIC. 


This magnificent burner has been extensively tested in practical use, ard is giving great satisfaction, 
as aitested by hundreds of approving letters from dealers, fitters and users throughout the country.—See 
our card in last week’s Electrical World, 


Some Goop Points Notgp.-— When once prcperly adjusted it STA WS SO, operating promptly under 
either a weak o: strong battery current. It is also unaffected by extremes of heat or col’. 


Its commutator automatically cuts out the electric current when the lighting cr extinguishing is ac- 
qoonptneans which saves ** grounding ”’ tke battery by continued pressure or imperfect connections at the 
press-button. 


It is the only Automatic Gas burner in which the size of the gas flame can be regulated from the 
press-button without turning the key in the gas fixture. If one is upstairs and desires to lower the light in 
the hall below, he has only to touch a press-key near him. It is also the only Automatic which, connected to 
a burglar alarm, CUTS ITSELF OUT. Hence no cut-out attachment to the burglar alarm is required. 

Its improved gas-key, ratchet wheel and commutator rotate under the vibrations of an armature 
a a pee attached to its Jever end, so that ample power is obtained to turn the key to let the gas on 
and shut it o 


There are no springs about the valve to cause it to stick or leak; nor is the gas-way liable to be kept 
open by deposits of dust or tur. The gas CANNOT be let on by a jar or blow; nor cau the gas passage 
be partly or wholly closed from the same cause. In fact, THE REVOLVING RATCHET 
MOV EMENT, as here simplified and perfected, is the only safe and practical method of turnipg on, 
lighting and extinguishing gas by electricit y; hence the 8. M. R. A. has come to the front to stay. 


For Price-lists, etc., please address, inclosing business card, 


THE ELECTRIC GAS LIGHTING COMPANY, 


45 Milk Street, Boston, Mass. 











SAFETY ELECTRIC RAILWAY AND POWFR COMPANY. 


STREET, BOYLE HEIGHT S| 
STREET, 5 
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ELECTRIC RAILWAY MOTORS, 


Separate, or Attached Directly to Street or other Cars, 
ELECTRIC LIGHT AND POWER MACHINES, 


ELECTRICAL CONDUCTORS. 

We are prepared to equip railways with our electric system and 
supply Power and Light machines at the shortest notice. 

e only street railway in practical and economical operation by 
electricity in America is run by our system. 

We guarantee the successful operation of our system, 

Heaviest grades no obstacle. 

We are now building, in the city of Pittsburgh, a road which will 
cost $120,000. This road has a 14 per cent. grade, and has overhead 
and underground conductors. 

The cost of electric power per car per day on the Baltimore road, 
operating our system, is $4.00. Fifty or more cars could be run at an 
average of $1.80 per day. The grade on this road is 3£0 feet per mile. 
Average speed, eight miles per hour. By borse-power the speed was 
only four miles per hour, and the cost under the old system was {6.50 
per car per day. 

SEvD FOR ESTIMATES. 

On receipt of full particulars of your road, we will send you exact 

estimates for equipping and operating it by our system. 
SEND FOR CIRCULARS. 


SAFETY ELECTRIC RAILWAY AND POWER COMPANY, 


Office, 41 and 43 Wall Street, New York. 
Factory, Greenviile, N. J. 
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€ ar on Daft Electric Street Railway, Les Angeles, ~~ 











GAS AND ELECTRIC 


Ld. Great Combination 


LIGHT INTERESTS, 





The American System the Pioneer of the New Departure. 





ELECTRIC LIGHTING AS DEMONSTRATED BY THE 


AMERICAN ELECTRIC MFG. COMPANY. 


EXECUTIVE OFFICES: 
MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S&S. A. 


OFFICERS: 


EDWARDS H. GOFF, President and General Manager. 
L. M. BATES, Vice-President, 


H. E. IRVINE, Secretary and Treasurer. 
JAMES J. WOOD, Electrician. 


GENERAL AGENCIES: 


AMERICAN ELECTRIC CONSTRUCTION CO., 146 Broadway, N. Y., New York 
State. 

ST. PAUL GiS COMPANY, St. Paul, Minn., State of Minnesota. 

CITIZENS’ GAS LIGHT CO., Jacksonville, Florida, State of Florida. 

SOWDON, ELDER & WRIGHT, 1531 Devonshire St., Boston, New England 
States (except Connecticut). 


This company has challenged all other systems to a competitive test of merit without response. 


PITTSBURGH ELECTRICCO.,RUGENE INGOLD, General Manager, 











213 Wood 
St.. Pittsburgh, Pa., Western Pennsylvania, Ohio, Kentucky and West 
Virginia. 


J. M. CHIPMAN, 19 N. Pennsylvania St., Indianapolis, Ind., State of Indiana. 
MARKLE ENGINEERING COMPANY, Detroit, Mich., State of Michigan. 


For completeness and simplicity of construction, durability, and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, THE AMERICAN 


SYSTEM HAS NO EQUAL, 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival companies to the 


contrary notwithstanding. 


It still invites comparison, and stands ready to meet any known system of Electric Are Lighting in open fair competitive tests, upon all points of superiority claimed for its apparatus whenever 


POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 


and wherever a sale is guaranteed to the winner. 


It saves oil and commutator brushes. 
The American system needs less care, and is run at much less expense than any other system. 


Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 


Its lights are steadier, and it requires less skill than any other to operate its apparatus, 
The American system guarantees absolute safety of armatures from burning. 
80 expensive. 


This no other company can do, and it is this burning out of armatures in other systems that makes maintenance 


The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 
ITS ALLIANCE WITH THE GAS COMPANIES. A new element of enormous power is now coming into the company’s concerns. The gas interests of the country have been converted 
to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business alliance wit) the gas property of this company, is 


worthy of serious consideration by all purchasers of Electric Light Apparatus. 


AMERICAN ELECTRIC 
MUTUAL LIFE BUILDING, 


ADDRESS ALL COMMUNICATIONS TO 


MANUFACTURING CO., 


146 BROADWAY, NEW YORK. 
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CONDENSERS. 


William Marshall, Mfr Elec. Condensers. Stand 
ards a ialty. Rooms 2° and 4 University Building, 
cor. Waverley and University Places, N. Y. 


Telegraph and Electrical Supplies. 
Medical Batteries, Inventors’ Models, Experimental 
a and fine brass castings. Send for catalogue. 
. E. JONES & BHKO., Cincinnati, 0. 

It is py BB to us that you mention this paper. 


STANDARD 


Electrical Test Instraments. 


Galvanometers, Resistance Coils, 
Condensers, Keys Switches, &c, 
Bailey Combination Set, 
Pratt’s Speed Indicator, & 


Blectric Mfg. Co., Troy, N. Y. 


Office. 311 River Street 


BOWSHER’S TELL SPEED INDICATOR. 
Especially adapted to Electric 
Light machinery. Is absolutely re- 
wi liable, Connects to machinery with 
small belt. Besides continually 
showing the speed on dial, it alarms 
if speed runs “too fast’’ or * too 
slow.”’ Dial, 12 inches diameter. 
Weight, 10 Jbs. All orders must give 
. exact size and average speed of shaft 

to be connected with. N. P. BOW 
Sole Manufacturer, South Bend, ind, 


Morrison’s Practical Engineer. 


A concise treatise on Steam and General Ma- 
chinery. Also Practical Tests on Electric Light- 
ing. 172 pp. Second edition, revised and 
improved. ailed on receipt of $1.00. 


W. A. MORRISON, 
Box 373. LOWELL, MASS 
Mention tbis paper. 


W. H. BAKER, 


Member New York Stock Exchange, 


BANKER AND BROKER, 


16 and 18 Broad Street. 

Stocks, bonds and all securities current at the New 
York, Philadelphia and Boston St.ck Exchanges and 
Chicago Board of Trade (g)s0 grain and petroleum) 
bought and sold on commission for cash or, carried 
on margin. Telegraph, — and electric light 
securities a specialty. 

REFERENC ES : 

Dr. Norvin GREEN. Pres’t W. U. Tel. Co. 

Gen'l Tuos T. Eckert, V. P. & G. M. W. U. Tel. Co. 

A. B. CHANDLER, Pres’t Postal Tel.-Cable Co. 

GEo. G. Warp, Sec’y & G. M. we -Bennett Cable. 

Horace J. Morse, of Messrs. A. M. Kidder & Co. 

Hon. W. W. Goonprica, No. 59 Wall St. 

A. R. BREWER, Sec’y W. U. Tel. Co. 

D. H. Batgs, Pres’t B. & O. Tel. Co. 


WANTED. 


A person thoroughly competent wishes a situa- 
tion to have charge of the manufacture of arc 
lamps or dynamos: toolmaker and machinist; 
can make working drawings. Address 


























THE ELECTRICAL Wor tp, 
48 Congress St., Boston, Mass. 


WANTED. 


By an experienced toolmaker and machinist 
accustomed to take charge of help, a situation. 
Used to designing tools for uniform work. Ad- 
dress pe 

Care Branch Office THE ELECTRICAL WORLD, 

48 Congress Street, Boston, Mass. 


FOR SALE. 


A Brush plant, with magnificent water power, 





located in a prosperous Western city. Business 


thoroughly established and now paying 30 per 
cent. net per annum on price asked—$30,000, 
Sufficient reasons for selling. 
Address ‘‘ CLAYTON,” 
CARE THE ELECTRICAL WORLD, 


New York. 


RECEIVER'S SALE 
ELECTRICAL GOODS. 


By order of Frederick Allen, Esq., Receiver 
of The Union Electric Manufacturing 
Co., a valuable assortment of electrical goods, 
including Switch-boards, Condensers, Relays, 
Sounders, Telegraph Keys, Rheostats, Relay 
and Sounder parts, rubber covered Magnets end 
Shells, Annunciators, Bells, Call Boxes, etc., 
etc., will be sold by 


JAMES P, SILO, Auctioneer, 


At his Auction rete 


NO. 57 CEDAR STREET, 
ON FRIDAY, AT 2 P.M., DEC. 10, 1886. 





The above Sale is Adjourned to 


“WEDNESDAY, DEC. 29, 


SAME TIME. AND PLACE. 


Goods may be seen at office of Electric Con- 
struction & Suppl Company, No. 145 Broad- 
way, up to Thursday, Dec, 9, 


Burglar Alarm maga Springs, per doz. $1.44 | New Short Line Morse Tel. Inst., O 
Doo 1.50 | Novelty A Battery........ (doz. ots, ‘each. 1.15 
Push Buttons, Walnut Ash, ete., per 100. 8.00} Novelty Disque Battery (case lots }, each. . 55 
Hollow Base Switch, Walnut, ete., per 100. 20.00 | Novelty Disque Battery Zincs (the ‘pest), 
Poor Puah:.....ifs weds.. w.euhs per doz, 8.60 | ~perlOO. 0... ccc cc cee ccees edeceevecees 50.00 
Four-Pcint Needle Annunciator, with Bell. 5.00 | Morse Telegraph Outfit, com. with battery. 38.00 


SEND US A SAMPLE ORDER! 








ELECTRICAL TEST INSTRUMENTS. 


Made by the Electric Manufacturing Co., of Troy, N. ¥. 
GOoDs FROM STOCK IN NEW YORK. 


ViTRITE AND LUMINOID CO., Agents, 14 Dey Street, New Vork. 


a 








OSTRANDER'S NEW IRON BOX ELECTRIC BELL, 


( Bells, 
Speaking 


MANUFACTURERS 
Oral, Electric, 
Pneumatic & 
and Mechanical 
Annunciators Whistles, ete. 


Tubes, 








W.R. OSTRANDER & CO., 21, 23 & 25 Ann Street, New Vork. 


Factory : DeKalb Avenue, ear Knickerbocker, Brooklyn, N.Y 


~ The Carhart Patent “Aerial” Cable Clip.| 


THE CHEAPEST AND BEST CLIP 
IN THE MARKET. 























Price per Hundred. 


84 inch diameter.......... $3.50 
1 - we cies dienes 4.00 
1 ote Att ite bUk vedo’ 4.50 
ie: ee Oe eee 5.00 





= Made of the best galvanized 
iron (or plain iron 
Japanned). 


E. M. CARHAR 


18 Custom House Street, Providence, R R. |. 


CAMPBELL '§ “INSULATED WIRES AND TAPES, 


Chis. 2 er 


TRADE MARE. 


FOR THE ELECTRIC LIGHT AND TELECRAPH. 


Will bear an unlimited amount of violence from abrasion. Water will not penetrate it. Insu- 
lative resistance higher than any other. 
The cheapest and most durable water-proof wire in the market. 


K. H. BA'TCHELER, Sole Agent, 
P. O. Box 3,525. 328 Washington Street, 
BOSTON, MASS. 


The Thomson-Houston Electric Cory uses it and recommends it to its agents and others. The 
Municipal Signal Co., of Boston, says t gives perfect satisfaction.” Many other testimonials. 


_For Full Particulars and Price-List, send for or Catalogue . 











THE TARBOX TIME REGISTER CO. 


WISH TO CALL THE ATTENTION OF MANUFACTURERS, BANKS, RAILROADS, AND 
OTHERS REQUIRING THE SERVICE OF WATCHMEN, TO THEIR 


ELECTRIC WATCH CLOCK. 


It is absolutely the bess WATCH CLOCK ever put upon the market, 
UNERRING IN ACTION. CANNOT BE TAMPERED WITH. 


With it you can effect a saving in insurance rates. 


It will give notice at your own house, or at-the police station, IMMEDIATELY, if the 
watchman fails to perform his whole duty or attempts to tamper with the Register in any way. 





FOR PRICES AND TERMS, ADDRESS 


TARBOX TIME REGISTER G@0., 20 North Street, Boston. 


DAY’S (gai msuLaten 


WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use, 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsur- 
bassed, as has been proven by years of experience. All rubber ana 
gutta-percha compounds are very short lived when placed either in 
the air or under ground, and the supposed new insulating compounds 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard and uni- 
form quality of Kerite is the result of 30 years’ experience, 

The attention of Telephone Managers ¢s especially asked to our 
Anti-Induc tion Zelephone cables, they being the most practicable 
and durable in the market. 

Telephone, Telegraph e7¢ Electric Light Wires, /or 
either submarine or underground work, a specialty. Estimates 
for complete systems of underground wires and conduits will be 
Jurnished on application. 


AUSTIN G. DAY, SoLE MANUFACTURER. 








" 














CLARK B. HOTCHKISS, Gen. Agent, 


16 DEY STREET, NEW YORK. 


18 CONDUCTOR 
TELEGRAPH UABLE, 


r 1¢doz.$13.50 | = 


Telephone Stocks 


Of all the Different Companies 


BOUGHT AND SOLD ON COMMISSION 


ALSO 
Chicago Local Stocks and noite: 


S. G. LYNCH, 146 La Salle St., Chieago. 


Iron Base Nickel-Plated Bell, $1.00, 


New Disque Battery, large size. complete, 75 vents. 
Selling out below cost. lot of Porcelain Ivsu- 
lators. Send 10 cents for mailage of samples. 


Electrical Apparatts at Reduced Prices. 


A. F. Fleischmann’s Electric Works, 
1812 Market St., Philadelphia, Pa. 
te Send Postage and Address for Circulars, 








IMPROVED $60. 


Screw Cutting Lathe. 


Designed especially for elec 
tricans and others requiring a 
lathe for accurate work. 

Catalogue of Lathes, Drill 
Presses, Tools, etc., mailed on 
8 application. 


. LATHES ON TRIAL. 
163 w. Second St., Cincinnati, oO 


Carpentier Yoltmeters & Ammeters, 
Hartmann Bridges and Rheostats. 


Standard Electrical Test Instruments of all kinds. 








OLY S-METRE 
eg 
































Send forcireculars.5 QUU EEN & CO., 
924 Chestnut Street, Philadelphia, Pa. 


10 ELECTRIC LIGHT USERS. 


VACUUM OILS| 


Are acknowledged to be the Only Perfect 
Lubricants for Electric Light Machinery. 
They are used and indorsed by all the Lead- 

ing Electric Light Companies throughout 

the United States, and are recommended by 

Kvery High-Speed Engine Builder of 

Note. 

WE GUARANTEE CHEAPEST LU- 

BRICATION AND ABSOLUTELY NO 

HOT BEARINGS. 


No machinery known requires so fine and satis- 
factory ¢ uality of lubricants as electric light 
plants. Poor oils are dangerous, destructive and 
expensive, and prevent regularity of speed, 
which alone insures a perfect light. Send to us 
for autograph testimonial letters, and note what 
the recognized authorities on electric lighting 
have to say of our oils. 


VACUUM OIL COMPANY 


Rochester, eo: aw 


MAIN BELTING CO, 


MANUFACTURERS OF THE 











Width and 


Correspondence Solicited. 


Made to any length, 
‘sosoding [B0LQ0e1q 2OJ PAO, PUI UI Suyleg 
“L1aa AHL §! ‘3083 a penby ou sep ‘ JeMOg DONMOBIL 4S9IF8AL: ©} JO 


LEVIATHAN COTTON BELTING. 
“IE ‘ODVOINO ‘LERULS Ha IOGNVH SIZ GNV 


Strength for Main Driving elts. Endless Belts Made to Order. 





“VSD ‘Vd “VIHA TICV TH ‘sins peu pee DUN 409" 'S “OD ONILTIA NIVW 





Unsurpassed for Strength, Durability and Cheapness. 


gsedveyp p te 3980019 








x 


THE ELECTRICAL WORLD. 


Dec. 25, 1886. 








CHARLES H. HINDS, 
MANUFACTURING ELECTRICIAN. 


Frictioval Electric Machines and Burners for Gas 
Lighting by the Multiple System for 
Public Buildings, etc. 


LIBERAL DISCOUNT TO THE TRADE. 
418 W, Twenty-seventh St., New York. 


UNITED ELECTRIC COMPANY, 
Salt Lake City, Utah, & Cheyenne, Wyoming, 





Dealers in Electrical Apparatus & Supplier. | 
oO 


We have special facilities for furnishing material 
and doing work ia Utah, Wyoming. Idaho, Montana 
and Washington Territories at Eastern prices. 


UNITED ELECTRIC COMPANY, 
Post-Office Box 277, Post-Office Box 574, 
Savt Lake Crry, Utan, | CHEYENNE, WYOMING, 


CEAR WHEELS & CEAR CUTTING. 
SEND FOR CATALOGUE D. 


G.B GRAN 


366 BEVERLY 8T., BOSTON, MASS. 


HAVE YOU SEEN ONE? 


One what? The finest Four-Season Calendar 
ever printed is being distributed by the Chicago, 
Milwaukee & St. Paul Railway, for 1887. Send 
six cents in postage stamps with full address to 
A.V. H. Carpenter, General Passenger Agent, 
Milwaukee, Wis., and you will receive a Calendar 
Only one Calendar will be sent 











by return mail. 
to any one address. 


a! 
The Chestnut 
Bell outdone Press 
the button gently, or 
the shock will bs too 
great foryou. Ask your 
friend if h- has seen the 
new Klectric But. 
ton, if not, hand it 
to him, and he will im- 
™ mediately want to give 
it a trial. Samples by 
mail, each 15e 3 6 for 
7450.3 $1.25 per dozen. 
. Catalogue No. 48 now 
ready; 325 large pages; over 5,000 illustrations; 
covers printed in 15 colors. Sent by mail, 26c, 


PECK & SNYDER, 


128 Nassau Street, N. Y. 





GIVES 
MORE 
POWER 
USING 
LESS 
WATER 
THAN 
ANY 
OTHER 
WHEEL. 






—LEFFEL— 
WATER WHEEL. 


Senn FOR CATALOGUE. 


JAMES LEFFEL & CO. 


| 
| 
j 


THE OLD RELIABLE 


SPRINGFIELD, O., on 110 LiBERTY ST., N.Y. 





THE STAR BELL, 


The Star Bell contains al! the best features ot 
our various Patented Bells, with a new patented 
improved eccentric adjustment, which can be 
regulated from the face of the Bell, as shown in 
the cut. 


Cc. BAXTER 
(Successor to Tucker & Baxter), 
Electrical Goods and Supplies 
40 FULTON 8T., BROOKLYN, %, ¥. 





Wheeler Reflectors. 


Special Shapes for Particular User, Are and Incandescent, 


WHEELER REFLECTOR CO, 
18to 24 Washington 8t,, Boston, Mass. 88 East Lake St., Chicago, Il. 








INDEPENDENT FOUNTAIN PEN. 


e Cut shows exact style,but is nota facsimile. of size 


Inkstand and penholder combined, fitted with best quality of Gold Pen. This pen is guaranteed perfect 
in allits parts. Price $2 and upward, according to size, holder and pen. Sent by mail on receipt of price. 
Liberal discount to agents and dealers. We also manufacture a good reliable Stylographic Pen for $1 and 
upward, SEND FOR CIRCULAR AND PRICE-LISTS, 


J. ULLRICH & CO. 106-108 Liberty Street, New York. 


VULCANIZED FIBRE, (OU a Lr te 


The New Substitute for Hard Rubber. POLES. 


Adopted by the leading Electric Light Com- 
paniesand Manufacturers of Electrica) Appa- 25s 30s 35s 40s 45s 50s 55s 60s, 
ratus, being a better non-conductor, lighter and| The largest and best stock in Michigan. [e- 
liverable f.. o. b., well staked and wired, on 


more durable, at half the cost. 
F. & P. M., Mack. Div. M. C.P. P. & P. A- 
Railroads. Telegraph, Electric Light and Tele- 
phone companies promptly supplied. 
HENRY C. RIPLEY, 
East Saginaw, Mich. 








Send for samples, circulars and prices to 


VULCANIZED FIBRE Co0O., 
Wilmington, Del., 
or No. 15 Dey St., New York. 











THE IDEH HNGIN FE. 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


AUTOMATIC CUT-OFF ENGINE 


in the world. References furnished from 
the most pecuniarily Successful Elec- 
tric Light Plants in the 
nited States. 


MEDAL AND HIGHEST AWARD 


From Franklin Institute, of Philadelphia. 
MANUFACTURED BY 


FOUNDRY AND MACHINE DEP’T 


(Harrisburg Car Manufacturing Co.), 
Harrisburg, Pa. 

















OFFICERS AND DIRECTORS: 


GEORGE WESTINGHOUSE, Jr., Pres’t: RICHARD $. WARING, Vice-Pres’t; JOHN H. DALZELL, Treasurer ; 
MARK W. WATSON, ROBERT PITCAIRN, 0. 7. WARING ; and C, H. JACKSON, Sec’y. 


Standard Underground Cable Co., 


MANUFACTURERS OF 


THE WA RIN G 


Anti-Induction and Bunched Telegraph, Telephone and Electric Light, Under- 
ground, Aerial and Submarine 


CABLES. 


Lead-Covered Wire for Inside Use, Proot against Dampness,. 


128 Pear! Street, New York Office. 
Hamilton Building (91 Fifth Avenue), Pittsburgh, Pa. 








$3. CAN BE ORDERED AT ONCE. $3. 


THE ELECTRIC MUTOH 


AND ITS APPLICATIONS. 








By THOMAS COMMERFORD MARTIN and JOSEPH WETZLER, 
Associate Editors of THE ELECTRICAL WORLD; Members of the American Institate of Electrical Engineers, 





ABOUT 225 LARGE QUARTO PAGES, AND NEARLY 200 ILLUSTRATIONS. 


PRICE, $3. 


This timely work is the first American book on electric motors, and the 
only book in any language dealing exclusively and fully with the modern 
electric motor in all its various practical applications. 

The book is a handsome quarto, the page being of the same size as Dredge’s large work 
on ** Electric Dlumination,” and many of the cuts are full-page. It treats the electric 
motor historically, and then discusses the subject under such heads as: The Modern 
Electric Railway and Street Car Line in Europe and America ; Industrial Motors 
in Europe and America; the Use of Motors with Storage Batteries. Motors in 
Aérial and Marine Navigation; Telpherage. 

Considerable attention is also paid to the electrical transmission of energy. 


No effort has been spared to make the book complete down to date. 
Orders may be sent in at once, and will receive attention in the order of 
their receipt, as soon as the book is ready, which will be in a short time 


POSTAGE to any part of the 
world PREPAID, 


now. Remit by P O. order, draft, registered letter or express at our risk. 
Postal Notes are at the risk of the remitter. Address 
Ww. J. JOHNSTON, PUBLISHER, 


168-177 POTTER BUILDING, NEW YORK. 





JOHNSTON’S 


atent fl gency 


W. J. JOHNSTON, Proprietor. © 
GEORGE H. STOCKBRIDGE, Manager. 




















This Agency continues to apply for patents on 
inventions, in all countries where patents are ob- 
tainable, and to pay especial attention to Electri- 
cal cases of a complicated and difficult 
character, and to those that other patent solicitors 
have been unsuccessful with. Its facilities 
have lately been much increased and im- 
proved, and its clients can rest assured that 
their interests will always be faithfully and 
conscientiously studied and zealously 
watchea over py competent experts, and 
that the work on their applications will be per- 
formed in a prompt, thorough and pains- 
taking manner, at very reasonable rates. 


Inventors are cordially invited to correspond 
with us, or to call and see us. We make no charge 
for advice by mail or for consultation regarding any 
case in which our professional services may be re- 
quired, and we are always‘glad to furnish information 
and to assist inventors in perfecting their devices 
and attaining satisfactory results. 


Litigation of any description relating to patents 
vigorously prosecuted by expert counsel associated 
with the Agency. Expert Testimony, includ- 
ing physical and chemical experiments, where neces- 
sary. Assignments, agreements, licenses, etc. 


Capitalists, projectors of companies and 
others desiring Expert Heports on inventions or 
systems, can rely upon getting honest, impar- 
tial, and thoroughly competent advice. 


The Manager personally examines every 
invention committed to the Agency, devoting 
patient, searching investigation to each 
point of merit and improvement, letting nothing 
worthy of a claim pass unnoticed, His 
personal attention and direct supervision are sub- 
sequently given to every detail, insuring scien- 
tific precision in the preparation of the speci- 
fication and the best possible construc- 
tion of claims. 


Inventions examined and advice given 
free. Caveats filed. Specifications and 
Drawings prepared. Searches and Exami- 
nations made as to value, novelty and patent- 
ability of Inventions; sccpe and validity of Patents, 
Infringements, Interferences, etc. 


Electrical Cases are our Specialty. 


We have a standing order at Washington 
for copies of the specifications and drawings of 
all electrical patents as they are issued, and our 
library contains every work relating directly or in- 
directly to electricity. For more than a decade our 
business has made us familiar with the progre-s and 
development in electrica] matters. We know what 
has been done in any separate branch or in regard 
to any particular application of electricity, and we 
can readily tell what, if anything, has already beer 
accomplished in the field to which belongs any case 
placed in our hands. It certainly stands to reason 
that with all this knowledge, and with the facilities 
at our disposal, we can prosecute applications for 
patents in electrical cases better, more thoroughly, 
and at less expense to the client, than can the ordi- 
nary patent solicitor lacking this special informa- 
tion, special training and special mastery of the sub- 
ject in allits details. It also goes without saying 
that our clients have very little trouble in such 
cases. Understanding the subject thoroughly, we 
can readily see the points they make, and not in- 
frequently suggest additional ones. We also prepare 
drawings so simple and intelligible that there is no 
friction in the Patent Office. 


Our Clients Include 


Some of the best-known eleciricians, chemists and 
mechanical engineers, both of the United States and 
of Europe. Several patent attorneys also turn over 
to us some Of their important cases, especially 
their electrical ones. 


The ClientShould Visit this Office 


in all cases where he can do so with little trouble or 
expense, as he will find it much more satisfactory 
to transact his business in person. 


Where this is Inconvenient, 


however, business may be carried on to completion 
by correspondence. In such cases it is only 
necessary to send a statement of the case, giving the 
subject of the invention, describing fully and plainly 
what you claim or think is new, enumerating the 
advantages resulting from your improvements, and 
stating to what use or uses your invention may be 
applied; inclosing at the same time one or more rough 
sketches. On receipt of this we will—-without 
charge—forward our opinion of the invention and 
of its patentability, telling you what the expense of 
obtaining a patent would be, and giving you in- 
formation how to proceed to secure a patent. 


Correspondence solicited. All communications 
treated with inviolable confidence. Address 


JOHNSTON'S PATENT AGENCY, 
168-177 Potter Building, New York. 
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ALBERT L. RUSSELL, 


At the old stand of'Charles Williams, Jr., ; 
109 AND 115 COURT STREET, BOSTON, MASS. 


TELEGRAPH AND ELECTRICAL. INSTRUMENTS. 


Hotel and House Annunciators, Electrical Bells of all kinds, Fine Instruments for Electric Testing 
Strong Generators for Testing Electric Light Circuits a Speciality. 


Bete —-PARTZ ELECTRIC BATTERY CO, 


1723 Chestnut Street, Philadelphia. 

























PATENT. 


ACID GRAVITY BATTERY 


WiTH POROUS CUP. 


E. M. F. 1 95 volts, C. from 1.2 to 2 ampéres. Especially 
adapted for Electric Clccks, large Signal Bells, long .or 
often-used Telephone Linrs, Local Telegraph Circuits, etc. 

The object of this battery is to produce a current of high 
oer ahs | and moderate quantity with the least number of 
ceils he dep larization is effected by mcans of our 
Sulpho-Chromic Salt, which can be supplied to the cel) 
from time to time without interruption. No removing of 
ines, and will run months without emptying. 

Snipho-Chromic Salt, ia 2 Ib, jars. 80c. 
Price. per Cell, $3.50. Liberal miscount to 
the trade. 








The only Perfect Electric 
Belt made. No slippin, or 
lost motion, hence a steady 
light. Send for sample belt. le- 
fer to all Electric Light Companies. 
Agents in all cities. 


The Shultz Belting Company, ~ 


Cor. Bismarck and Barton Sts., St. Louis Mo. 


THE EDDY ELECTRIG MFG. CO. 


42 UNION PLACE (Opposite the Station), HARTFORD, CONN., 


MANUFACTURERS OF THE 


Dynamo - Electric Machine 


FOR 


Electroplating, 
Electrotyping, 

















Copper Refining, etc. 





SATISFACTION GUARANTEED, 





SEND FOR CIRCULAR. 
W. H. SAWYER, 


Sxrc’Y AND 


Noy 





MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WI 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDACE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


HARRY HALL, Agent. 








A Set of Castings for Small Dynamo Machine, 


FOR SALE BY 










GOODNOW & WIGHTMAN, 


176 Washington Street, Boston. 





Having had many calls for something of this sort, 
we pens, mabe aset of patterns to correspond with 
the machine of which a description and working diaw- 
ings may be found in the Scientifi-« 
American Supplement, No. 161. Tix 
complete set of castings in iron and brass 
also the steel for spindles and the neces- 
sary screws and bolts for putting the machine 
together, will cost $4.00. 


Price-List of Separate Parts of above Set cf Castings, 
Castings only, not finished. 

Field Magnets, per pair $1. 

Brass Plate for en of Field Magnets .35 


Bearing tor Fly Wheel.................. .B0 

RGEC ES 15 ia eth a 15 
Armature aud ends.................... 5O 
SOMES Ce ie Cae hse sc vectc sean 75 
Small | Sal 15 
Bearings for Armature................ 30 





SEND FOR CATALOGUE G. 





Southwestern Electrical Supply Co., 


1304 ST. LOUIS AVE., ‘STATION A,” 


BRANSAS OCLTY; MO. 


ELECTRIC LIGHT LINE CONSTRUCTION MATERIAL AND TOOLS. 
CARBONS A SPECIALTY. 


GLOBES AND OILS. 
“Dp L CLASS, 20 LBS. TO 150 LBS. STEAM. ball. TE Sa ig 
ga Hall’s Injectors. 


LIFTING AND NON-LIFTING. 











P| {Ser20.8° 
| vpTe 


werss yy | PATENT | Most Reliable and Efficient 
Boiler Feeders in 
the Market. 


20,000 INUSE. 








Lamp Support and Arm, 


(PATENTED JUNE 29, 1886.) 


























To Electric Light Companies: 

We take this method of calling your attention to the Lamp Support shown 
above, for suspending Lamps for Street Lighting or other purposes. It can be 
adjusted to vary from 18 to 35 feet. The method of operating is so simple and 
speedy that one man can trim 100 Double Lamps in a day—this is being done 
every day; twomen trimming 205 Double Arc Lamps. The lever bar for rais- 
ing and lowering lamps acts for two-fold purpose, viz.: for raising and lowering 
lamp and as a brace to steady the frame. We have over 200 in use in this city. 
They extend the lamp from 22 to 28 teet from the corner of streets, thus placing 
the lamp at the intersection of the four corners, giving good light in four direc- 
tions. Shady streets are no obstacle where this is used, as the lamp can be 
set low if necessary to throw the light under the trees, and will work under any 
line of wire with 20 inches space above sweep. 

We believe this to be the Simplest, the Safest and the Best. No step ladders 
or windlass, no ropes or chains used. Address 


TERRE HAUTE ELECTRIC LIGHT & POWER 60., 


TERRE HAUTEH, IND. 





Sh ATS So 
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MODEL and g_ én forCircwars. 


XPERIMENTA] '.£.Jouest.bra, 


ce ue CINCINNATI, 6, 
WORK SPECIALTY. (Mention thie Paper 


MARKLE ENGINEERING CoO., 


DETROIT, MIOCH., 


CONTRACTORS FOR COMPLETE STEAM POWER PLANTS FOR ALL 
PURPOSES. CONSTRUCTORS OF CENTRAL STATION AND 
ISOLATED ELECTRIC LIGHT PLANTS, 


Steam Boilers, Engines, Automatic Stokers, Grate Bars, Steam Pumps, 
Injectors, Gas Engines, etc, 


THE EDGERTON ELECTRIC MOTOR. 


First Award International Electrical E ition, 1884, Philadelphia. 
First Award New Orleans Exposition, 1884 and 1885, 
First Award Pennsylvania Agricultural Society, 1885, Philadelphia. 
First Award Novelties Exhibition, 1885, Philadelphia. 





DRAUCHTSMEN'S SENSITIVE PAPER 


FOR COPYING DRAWINGS &C. IN 
WHITE LINES ON BLUE GROUND 
BY LIGH Tan cxcecoin Wotavar 

AMATEUR PHOTOGRAPHIC OUTFITS 


SEND FOR / THOS H MSCOLLIN 635ARCH ST 
PRICE T PHILADELPHIA PA 


STUBBS 


TOOLS AND STEEL. ..2:.r'.: 


economical intro- 
PRICES REDUCED. SENT BY MAIL | duction of power 

|into those situa- 
OR EXPRESS, jtions where 
Steam or Gas 


TALLMAN & McFADDEN, |te'Scccesscutty in: 
troduced. he 
1025 Market St., Phila. 


are made of all 
sizes, from one- 
Send your Business Card, and we will | twelfth ofa horse- 
forward you our very Complete 
Catalogue of Metal Work- 
ers’ Tools. 




















power up. They 
are compact, dur- 
able, simple and 
efficient, and are 
guaranteed botb 
in workmanship 
and _ operation, 
and are eminently 
adapted for all in- 
dustrial work. 
Address all com- 
munications to 





== ‘ ——— 


“Figerton Electric Motor Co., N. E. Cor. 13th and Market Sts., Philadelphia, Pa, 


THE SPERRY ELECTRIC LIGHT, 
MOTOR AND CAR BRAKE CO., 


MANUFACTURERS OF 


SPERRY’S 
AUTOMATIC DOUBLE FIELD DYNAMO 


AND SYSTEM OF 
ARC AND INCANDESCENT LIGHTING. 
Tine most economical system andthe best ligkt, 
Wftice, 401 Royal Insurance Building, Chicago, Il. 
Factory, 40-42 W. Quincy Street. 




















P. H. WoopWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 


H. G. CHENEY, President. 
R. H. MatTHER, Con. Electrician. 


N. T. Puusirer, General Manager. 


THE MATHER ELECTRIC CO., 


HARTFORD, CONN., 


Sole Manufacturers under all the Patents of Richard H. Mather for 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


Also Sole Manufacturers under all the Patents of Charles G. Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 


$$ ey 





EXECUTIVE OFFICE, HARTFORD, CONN. 
New York Office, 145 Broadway. Cincinnati Office, Carlisle Building. 


Chicago Office, 117 and 119 Lake Street. Atlanta Office, 16 North Broad Street. 


PHOERNIX GLASS COMPANY. 


(Works, Water Cure, Beaver County, Penn.), 






































Fig. 1013. Fig. 1018. 
MANUFACTURERS OF A FULL LINE OF ELECTRIC LICHT, 
GLOBES AND SHADES, BOTH ARC AND INCANDESCENT, C 
In Opal, Flint and Art Glass Effects, in Opalescent and other Colors. Fig. 260. 


729 BROADWAY COR. WAVERLEY PLACF, NEW YORK. 





Fig. 259. 


A. H. PATTERSON, Manager. 


Standard Electrical Works, 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS 


EXCLUSIVE MAKERS OF 


POST'S MAGNETO BELLS. 
PINS, BRACKETS, AT SPECIAL LOW PRICES. 
IN STOCK, FULine LINE 
Iron, Steel and Hard-drawn Copper Wire, Batteries 
Gas Lighters, Call Bells, etc., etc. 


Send for Catalogues ana Prices. 





Estimates Furnished. 











Telegraph and Electrical Supplies. 


Medical Batteries, Inventors’ Models, mental 
Work, and fine brass castings. Send for catalogue. 
Cc, E, JONES & BRO., Cincinnati, 0. 

It is important to us that you mention this paper. 


THE * ELGIN” TELEPHONE 
For Private Lines and “ Exchange 
Line System.”’ 

Copied by many, excelled by none. 
Made wholly of metal and nickel plated. 
For sale by £. 8. Greeley & Co., New 
York ; Boston Electric Co., Boston ; 
Electrical — Co., Chicago. It be- 
ing the stan for mechanical tele- 
phones. Address, with stamp for cir- 
cular, ** Elgin»? nee Co., 
Elgin, Kane Co., Illinois, U. 8. A. 











CARBONS 


BOULTON CARBON CO., 


CLEVELAND, O. 
We do not brag about our Carbons, but we 
challenge the world to produce a better. 
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LAA 


| icy ICAL 
i, CARY & MOEN™ (Ol ens] 
“Upre 234 West 29 ST.,cq9Q beg A 


‘nS dk SPRINGS No 


EX. THILL, 


ELECTRIC LIGHT 
GLOBES 


of all kinds. Special styles to 
order, all colors. Battery Jars, 
>. Colored Bulbs and Cone 


EMPIRE STATE FLINT GLASS WORKS, 
F. THILL, 104 to 112 Kent Ave., 
Corner of Taylor Street, Brooklyn, N. Y. 
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MITCHELL, VANCE & CO., 


MANUFACTURERS OF 
Electroliers and other Fixtures, 
Adapted to any system of 
Incandescent Electric Lighting. 


Also Combination Fixtures, for both Gas 
and Electric Lighting. Gas Fixtures of 
Handsome Original Designs. 

Estimates and designs furnished upon applica- 
tion. 


836 AND 838 BROADWAY, 


NNW YORK. 


SERIES-MULTIPLE. 
Incandescent Lights on Arc Circuits. 
WITH 
Little-McDonald 
CUT OUT. 














DYNAMO 


















































CINCINNATI, OHIO, U. S. A. 


J. A. POWERS, Troy, N. Y. 
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GENUINE AMERICAN 


BELL TELEPHONES, 


Blake Transmitters, Magneto Call Bells, and other Telephonic Apparatus and Supplies. 


FOR SALE FOR EXPORT FROM THE UNITED 


STA'TES 


BY THE ONLY LEGALLY AUTHORIZED AGENTS, 


THE TROPICAL AMERICAN TELEPHONE COMPANY, LIMITED, 
No. 95 Milk Street, Boston, Mass.., Laie * A. 








ZINCS! ZINCS! ZINCS!) 


Lecianche and Plate Zincs of all Kinds. a a Battery Zincs Especially 
Adapted for Fire-Alarm Telegraphs end for Prices. : 


CONNECTICUT ELECTRIC COMPANY, 


101 BANK STREET, WATERBURY, CONN. 


Dry Battery 


For Open Cirenit Work. 











No pee no danger of spiill- 
ing, no fumes, no climbing salts, 

‘3 no corrosion. 

Sent out charged ready for use. 


PRICE, $1.50. 


Send stamps for complete cata- 
logue. 








THB 


United States Electrical Co. 
4] and 43 WALL STREET, WEW YORK, 


$29 FULTON ST., BROOKLYN, N. Y. 





SCHAEFER ELECTRIC MFC. CO. 
Dynamo Machines, Incandescent Lamps from 10 to 100 Candle-Power, 


COMPLETE INSTALLATION OF INCANDESCENT PLANTS. 


P. O. BOX 3068, BOSTON, MASS. FACTORY AT CAMBRIDCEPORT. 
ESTIMATES FURNISHED ON APPLICATION. 


FORHEE BAIN, 


ELECTRICAL AND MECHANICAL ENGINEER, 


95 and 97 Chicago. 


Electric Lighting Apparatus Repaired, Bought, Sold and Exchanged, 


Parts of avy System Repaired or made to Order at vey Low Prices, 
SPECIAL AND EXPERIMENTAL ELECTRICAL APPARATUS AND 
MACHINERY BUILT TO ORDER. 








Indiana Street, 


Managers of Plants should get my prices for repairs, and they will not send their work elsewhere, 


Samples and Prices of the Best Wire Con nector Sent on Application. 








TATHAM & BROTHERS, 


MANUFACTURERS OF 


LEAD-ENCASED AND ARMORED 


\WIRES AND CABLES, 


226 and 228 South Fifth Street, Philadelphia. 


AND MANUFACTURERS OF THE 


“Tatham-Brooks, Jr.,” Anti-Indoction Cable, 


Combinine the HIGHEST INSULATION with FLEXIBILITY,SMOOTH FINISH 
UNIFORMITY, CONTINUITY, and SUPERIORITY OF CONSTRUCTION. 


The above is a sectional view, actual size, of a 64 conductor Tatham-Brooks, Jr., Anti-Induction, 
Lead-Encased and Armored Cable, now in successful operation by the Bell Telephone Company, in 
the Delaware River, between the cities of Philadelphia and Camden. Insulation resistance over 
1, 000 megohms per mile. Electro static capacity, .19 microfarads per mile. 














GEO. B. TURRELL, President. DUNCAN K. MAJOR, Treasurer. 


UNION HARDWARE CO. 


TORRINGTON, CONN. 


WOOD & PLATING DEPARTMENTS 


We manufacture in the following varieties, and 
make a specialty of contract work in large 
quantities for Electrical Companies. 


EBONY. LIVE OAK, LOCUST 


LANCEWOOD, HICKORY, IRONWOOD 
COCOBOLA. APPLETREE, LAUREL, 
ROSEWOOD, CHESTNUT, CEDAR. 
MAHOGANY, eire d, CHERRY. 


BIRCH, ALNUT, BASSWOOD, 
AFRICAN RED- LIGRUM- -VI- POPLAR 


BUTTERNUT. 
TURKEY BOX- OAK, MA 
WwoobD, MADEIRA, PEPER RW OOD. 


ine 


Also, Electroplaters in Gold, Silver, Nickel and 


aX WF 
NGTGN GOs 
ware. Estimates furnished on application. 


New York Office in charge of TOWER & LYON, 95 Ohambers Sireet. 








Brass, and Manufacturers of Specialties in Hard- % 








THE AMET ELECTRIC GOVERNOR, 


FOR STEAM OR WATER MOTORS, 
ARC OR INCANDESCENT 


Instantaneous in its action. Purely automatic. Maintains a uniform current. 
Keeps the lights ata no: mal brilliaucy. Prevents fires and accidents from overcharged 
wires. Economizes powerand carbons. Is the only perfect Governor made. 

Terms, 30 Days. If not Satistactory, no Sale, 

Can be seen in operation at Carnegie Bros. & Co., Pittsburgh, Pa.; R. H. Coleman 
Cornwall, Pa ; New Jersey Steel and Iron Works, Trenton, N. J.; Globe Iron Works 
Chicago; C. Ww. Harvey, Waterloo, Ta. 

The Amet Brush pdtucaes controls from one to full capacity of arc ligLts and 
is superior to all others. 

— The Amet Current Indicator and Ammeter are necessities in every 

well-regulated dynamo-room. Extremely simple, sensitive and accurate. 

Send for Circular. 


GLOBE IRON AND ELECTRIC ENGINEERING WORKS, 


35 to 41 Indiana Street, Chicago, Il. 
HLA. STREETER, Proprietor. 





-Roberts-Brevoort Electric Co, 


(LIMITED) 
MANUFACTURERS OF 


AND 


THE ROBERTS DRY BATTERY. 


These batteries bave each about 1.8 volis. The Per-Oxide 
Battery is intended for severe open-circuit work. Our Dry Bat- 
tery 18 somet! ing entirely new It is put up io a sealed 
cell; »o fluia to spill; on be used in any position, 

Liberat trade discount. Send for Price List and Circular to 
the c.mpany’s office. 


Per-Oxide Battery,- - =- - +--+ «= = $1.00 
Dry Battery, 


No. 206. Broadway, New York. 


FOR SALE BY ALT DEALERS. 























VAN DEPOELE 


ELECTRIC MOTORS 


AND 


BLECTRIC RAILWAY SYSTEM, 


Operating more Electric Railways 
than all others in the World. 





We furnish Electric Motors fir 
any Eleetric System and full 
outfits of Generators, Mo- 
tors, ete., for Electric 
Power Stations. 














Cur Railway System embraces 
either Overhead, Underground 
or Surface Conductors, and 
is protected by over 
thirty patents in the 
U. S. 


WE ADVERTISE TO GET BUSINESS, 
NOT TO SELL STOCK. 


Active Parties that can command capital 
wanted to operate exclusive territory, 


Address 


Val Deposle Electric Mie. Co, 


Chicago, Ill, 
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WESTERN ELECTRIC CO, 


CHICAGO, NEW YORK, ANTWERP, LONDON. 








TRLEGRATH AND TELEPHONE APPARATUS AND SUPPLIES 








THE BEST OF. EVERYTHING AT BOTTOM PRICES, 








POOLE & HOUNT’S 
LEFFEL 


Turbine Water Wheel 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL CEARINC, 
From 1 to 20 feet diameter, of any desired face or pitch, molded by our 
own special machinery. 
SHAFTING, PULLEYS AND HANCERS, 
Of Latest and Most Improved Designs. 


TRANSMISSION MACHINERY A SPECIALTY. 
Shipping facilities the best in all directions. Special attention given to 


heavy gearing. 


_POOLE Se HUNT, BALTIMORE. . MD. 











~ OFFICERS : DIRECTORS : 
O. A. Srwons, Pres. O. A. Stwons 
H H.G@ OLps, 


. G. Ops, Vice-Pres. 
R. T. McDonaLp, Treas. 
P. A. RANDALL, Sec. 


=p yy 8 


FORT WAYNE 


“JENNEY” ELECTRIC LIGHT CO. 


Office and Works: 87 and 89 Columbia St., 
ET. WAYNE, INDIANA, U. S. A. 


SOLE OWNERS AND MANUFACTURERS OF THE 


J. A. Jenney Dynamo-Electric Machines 


Perfectly Automatic and Self-Regulating Jenney Arc Lamps 


The Jenney Dynamo has no equal for simplicity, compactness 
and durability. The same has been said and admitted to be true of 
the Jenney Lamp. We were awarded the three first medals at the 
‘‘Southern Exposition” at Louisville, Ky., in 1883: 1st, Best 
Dynamo for Arc Lighting. 1st. Best Electric Lamp for Arc Light 
ing. ist. Best System for Arc Lighting. 


BRB. ?. McDona.p, 
P. A. RANDALL 









“ 








We have the only perfect working Head: 
light for Steamboats, etc. 





Illustrated Circular and Catalogues Mailed on 
Application. 









‘—~HE JENNEY MACHINE. 


EDISON LAMPS. 


One-half to 6 Candle-Power. Special (35 Ghm Resistance 
Lamps. Battery Lamps, 16 Candle-Power, 
25 to 40 Volts $1.50 each. 


Fifty per cent. discount when ordering one dozen. Special rates on large orders. 


STOUT, MEADOW CROFT & CO. 


P.O. Box 2411. 82 & 84 Fulton Street, New York ‘Kk City. 











THE WATERHOUSE SYSTEM 


ARC Lic: HVTriING 


Is 


Econcmical in Power Required. 


The Regulation is Automatic and Instantaneous, 
admitting of the turning off of lights and of run- 
ning the Generator in complete short circuit with- 
out heat or injury to the machine. 

The Dynamo runs practically noiselessand with- 
We ¢, out sparks on commutator, and those who have 


seen the system are Enthusiastic in its 





Praise. 


THE WATERHOUSE ELECTRIC MFG. CO, 


HARTFORD, CONN. 


Factory: Colt’s West Armory. 


SAWYER-MAN ELECTRIC CO. 


Licensed by and succeeding to the Commercial Business of the 


CONSOLIDATED ELECTRIC LIGHT Co., 
OWNERS OF THE 


SAWYER-MAN PATENTS. 

















PHILADELPHIA OFFICE: 


205 WALNUT PLACE. 


Boston OFFICE : 


33 FEDERAL STREET. 





GENERAL OFFICES : 


MUTUAL LIFE BUILDING, 


32 Nassau Street, 
New York City. 















The DYNAMO of this Company is AUTOMATIC in its regulation, and will Maintain a 
UNIFORM LIGHT, with ALL or ANY PORTION of the Lights in Circuit. Our LAMP 


will NOT BLACKEN, and will MAINTAIN its CANDLE-POWER during its Guaran- 


teed Life 


Plans and Estimates Furnished for all Kinds of Incandescent Lighting. 
ESTIMATES FURNISHED FOR THE THOMSON;HOUSTON SYSTEM OF 





ARC LIGHTING, 
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w, HOCMEAUSEN, 


GEORGE D. ALLEN 
: ' Supt. and Electrician. 


General Manager. —==T H So 


Excelsior Electric Co 


- OFFICE, 9 DEY Sf. N. Y. 
sable 198 to 216 WILLOUGHBY st. BROOKLYN, N. Y. 





. IMPROVEMENTS OF WM. HOCHHAUSEN, 


DESCENT LIGHTS ON THE SAME CIRCUIT SUCCESSFULLY, 


WE ARE THE SOLE OWNERS OF ALL THE VALUABLE PATENTS AND 
THE ONLY SYSPEM IN THE WORLD CAPABLE OF WORKING ARC AND INCAN 


™, fit 


Thay PERFECT AUTOMATIC REGULATION MACHINE IN THE WORLD. 


} Our Machine occupies the least space. 
require the least power. 
has no eq in oipttontion 
requires no ntion. 


} 


66 
66 ae 


ar Lamps are perfect in a ae well as ornamental. | 





Insulated Wire Manufactire 
ATLANTIC’ PURE WHITE LEAD 


LEAD MADE FOR nee Re 


WATERPROOFING INSULATION 
SUPERIOR BODY AND UNVARYING UNIFORMITY. | 


It is especially ada ed Electric at W and Manufacturers of Electrical Wires should use 
: Tee ee oe TA WHIE” tor Ce devivabio aealities mentioned. 


Iv 8 eusicuy ‘SUPRRIOR TO ZINC WHITE FOR USES NAMED. 
ATLANTIO WHITE LEAD AND LINSEED OIL. 00, 287 Pearl Street, New York, 


SeLE- “CONTAINED STEAM ENGINES. 


Staiorary or Semi-Porable, = 
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High owes Meintained, 
Oe dure, vite for New S  Mitcneratos 


Catalogue No. 
CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND on 
DRAIN TILE . ee 
MACHINERY A SPECIALTY. _ ; 


“TRIPLE 
THERMIC ENGINE 


THE IMPROVED METHOD OF PRODUCING POWER. 
THOROUGHLY TESTED AND DEMONSTRATED, 4 


-EFFIOIENT, DURABLE, EASY TO OPERATE, LES DANGEROUS. Bt 
THE MOST ECONOMICAL POWER IN THE WORLD a ‘He 2 


Saves One-Half the Fuel and Defies all Competition. Spb he 
ADDRESS FOR PARTICULARS, ; 


TRIPLE THERMIC MOTOR COy 











Bre ruee weed ok 
—— nme anal tc ih PS 
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Nos. 31 & 33 BROAD STREET, NEW YORE. N.Y. nl 
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AND 


_MNDESTENT SUUCESSUL COMPETITOR AGHIOS, 


GASOLINE 


ie 


FOR 


mane = bag 


ILLUMINATING STREETS, STORES AND DWELLINGS, 


Accomplished by our entirely new method of long-distance lighting in practical operation at St. Louis for the last two years 


HEISLER ELECTRIC LIGHT C0., 809 to 817 8. 7th Street, St. Louis, Mo., 


Is now prepared to furnish and put up complete Central Station Plants to supply the long-felt demand for 


LIGHTING STREETS 


BY INCANDESCENT. 


We call the special attention of ARC LIGHT COS., GAS COS., MUNICIPAL AUTHORITIES (particularly in Towns without a Gas Plant), and parties having 


steam or water-power, to this system. 


LOCATION OF POWER OR DISTANCE TO LIGHT NEED 


Speed of Dynamos, 600-800; no sparks; 45 volts on the brushes: no danger of destruction by heat. 





NOT BE CONSIDERED. 


DISTRIBUTING BOXES, TRANSFORMERS, CONVERTERS, SHUNT BOXES, 
OR OTHER ELECTRICAL CONTRIVANCES, ARE NOT NECESSARY. 


Lamps are not connected in groups. 





We guarantee 7 30-Candle Lights to the Horse-power, Dis- 
tributed at any Desired Place on a 15-mile Circuit of No. 7 f 
(Amer. Gauge) Wire; Lights approaching the Are Light in color 
and brillianey and maintaining their rated Candle Power undimin- 
ished during the life of the Lamp. 





PERFECT AUTOMATIC REGULATION. 





VINCENNES, IND, ELECTRICLT.& PS 


Where 150 30-candle street lamps are running on a 15-mile circuit and 150° 
mercial lights with a 42 horse-power engine, and a fuel consumptior ; le 


LEAVENWORTH COAL CO 


Using 150 30-candle commercial ligh* 


ST. LOUIS ILLM™ 


1,000 30-candle lights ~ 


And the many =~ 


oR at sie 




















BEAINAB ON, eiathis: 
AMOS K. 


WELL, Treasurer. 


Are and hisodabiee: Lighting the — 
pie, Durable. Economical, Steady, - 
chailenges 





— Thi#Company gives special attention to firming Mills, Shops, 
Factories, etc., with Individual Plants. 


= sat for Pamphlet Wustrating and Describing the System, 3 
=a OFFICE AND WORKS: — 
Cor. Kentucky Ave. & Morris St. Indianapol is, Ind. 








a= or a -SwanElectricLight€ 








¥or all purposes where power is required. 
"| CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
. MODERATE PRICE. 
Over 2,000 Engines in Use. 











Gelling Agents 4 


i ENGINEERING CO., , 61 Oliver St.,; T. W. ANDERSON, New Orleans, La. 
MORTON REED & CO., Baltimore, Md. 
M. MINNIGERODE, Atlanta, Ga. 
Mi A HAYWARD, 81 Lake Street, Chi- 


mvs ot 
8. s joys 
ad. A. HAUSER, Montgomery, Ala. 


penyite, Va. 
Greensboro, N. C. 
Fila. 








W.L. Srrona, ee. A. » JUILLIARD, Vice- 
W. Avorn, Treasurer. JoBN Pow. General M 


OFFICE, 36 UNION. SQUARE (EAST), NEW YORK. 


No other syatem m is as economical in installation and maintenance. 
No other cal ‘Tight Apparatus is as durable. The first machines made are still in daily operation. 


THE SYSTEM (| Ate Lights of various sizes. 
; Are and Incandescent Lights reves one dynamo and circuit. 
COMPRISES  { Incandescent Lights of various sizes from special eae oer ouiidiasicas lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates by Experts. 





Gartonp 4 oP ais sols, eee 
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G. ae pe 3 J. POTTER, Treasurer. 
3,4, TRACY, Vice-President —=T HE— N. 8. POSSONS, Supt. 
W. F. SWIFT, Secretary W. J. POSSONS, Asat. Sux t. 


USH ELECTRIC €0,, 


The Sole Manufacturers, under all the Patents 
“of Charles F. Brush for Electric Light- 
ing, Storage Batteries, Carbons, 
Electro-Plating Machines, 

Electric Motors, etc. 


We Furnish the Only Complete and Perfect Systemof Electric Lighting. 
MACHINES FOR ARC LIGHTING, 


hts of 1,200, 2,000, 8,000, 4,000 and up to 100,000 candle-power. Our No. 8 mach’ne 
3 ore be lights of 5.000 beadvanmer with abou 45 horse-power. 


Over Twenty Different Styles of Arc Lamps, 


For indoor and outdoor use, and for tower lighting, 


MACHINES FOR INCANDESCENCE LIGHTING 


adapted for use with Swan  gmguernreers Lampe. These machines are automatic and do not re- 
the uce of any switches or resistances outside of the machine to govern the current. Will 
ee cn witout te eo lempe, from one up to the fall sapacit of the mach swithout change of speed 
use of any apparatus outside of the ine. Our prices are lower nm other 


STORAGE BATTERIES, 


Yor Incandescence Lighting and for Electric Motors. 


MOANDEAQEN CS LIGHTS ON ARC CIRCUITS 


ries Cutout Weare the only parties entitled to furnish this 
ity nae eromted in lk Ande All cher Samer 


_ GA BONS FOR ARC LAMPS. | 
sce end cars wpa, Nee and ener clone 

LECTRIC. MOTORS. | 

= © of the Brush Hlectrie Motors, and shall soon be prepa 


iy ho locations these are the 
“eg vs ay eee by Lighting Gowpantoe ard utbers 


be HCTRIC CO0., 
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15 BR’ NEW. ¥ORK 


Is now Equipping Street Railroads with 


Subterranean Conduits, 
Overhead Conductors and 
Surface Conducting Rails, 
TO SUIT LOCAL CONDITIONS, 
Together with convenient and safety appliances to insure constant running without specially skilled 
ols Moingst ‘s Report, in Catalogue, of over one year’s constant ruuning, ineluding a severe 


winter, and on roads having gradients of 350 ft. per mile, showing marked economy over the per- 
formance of horses, besides much greater speed and general efficiency. 


a 


DAFT SELF-REQULATING MOTOR. 


This company is also rapidl to its important central . tons an 
red | isolated plats, the result i i a le success of those pow ich have | ; 


20d severe tests of enduring qualities, 


and economic value, 
Tocite an pomp of the quali 


b the wi cut . stationary motor, the No. 44 ma- 

ie arin its full rated copa eg i vi -pounds) on a circuit of 
with a variation of fines p cent, measured from free speed 

bea belt off to the maximum load, yan ny Bee gd 

eat naa ma During ordinary anaes of lead a. variation in speed is 

ina 
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Catalogue containing full particulars will be sent on application. 
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